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Sentry. 

It's Like Having A 

24-Hour Security Guard, 4 
Technician, Engineer, 
Fireman And 
Troubleshooter 

At Each Base Station. 


Decibel Products’ Sentry remote site monitor is an evervigilant worker. Every 1/4 second, 24 hours a day, 
Sentry guards against fire, theft, equipment failure and more. 

As soon as Sentry detects a problem, it alerts you to exactly where and what the problem is. Its control 
capabilities let you call up the site and make repair decisions remotely. Sentry even time-stamps the 
information it records so you can better manage your assets with preventive maintenance. Because Sentry 
works around the clock, you improve the reliability, efficiency and cost- 


- effectiveness of your operation. So you can P.O. Box 569610 
Y a k y P Dallas, Texas 75356-9610 
Esc, Wor smarier. Order Hotline 1-800-676-5342 
_— Call Decibel Products at 1-800-676-5342 for Order FAX 1-800-229-4706 
: :_.. more information about the Sentry 8000 Series of 214-631-0310 
——— eee I FAX 214631-4706 
“aot s2> ~~ femole site monitors. It just might be the smartest * 
sai staffing decision you ever make. Your Wireless Connection.” 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


Clock/audio-level/ 
cross-mute display 
optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control 
Instant PTT switches allow immediate 
response toa call on a particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line, 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


m TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 

@ RX ALL switch for monitoring 
all unselected lines 

@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 

& GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 

@ TIMED MUTE switch to mute 
“unselected” audio temporarily 

= Separate volume controls for 
each “unselected” line 

® ~=Instant-PTT switches for each 
line 

@ = Line-activity LEDs (function 
on all lines, selected or not) 

m Heavy-duty 120/240-V.c power 
supply (also runs on 12 Vue) 

Options 
BH DCA-3 external three-line 


adapter for DC-format lines 


@ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


B® = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


LI VEGA 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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10 Taking the mystery out 
of combining 
Phil Jachowski 
Combining allows operators 
with sites currently or poten- 
lially afflicted with equipment 
congestion to provide the most 
sophisticated service. 


Servicing pagers: Tales 

crystal filters tell 

David Ludyigson 

Part 10—Tuning Bravo pager 
crystal fillers to the high side 
of the first injection oscillator 
frequency results in proper 
operation. 
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How to use duplexers: 
Fine-tuning adjustments 
Brian J. Henderson, P. Eng. 
Part 4—After initially tuning a 
filter using a spectrum analyzer 
and the technique described in 
Part 3, follow these fine-tuning 
steps to finish the job. 


Integrating trunked and 


conventional systems 
Frits P. Van Enk 

Interconnect conventional, ana- 
log and digitally based trunked 
systems together, without re- 
quiring “super” mobiles capable 
of all of the combined func- 
tions of the different networks. 


Mobile data for utility 
workers: Is it worth the 
investment? 

Tom Thorsen 

It is time to bring field workers 
into the community of main- 
frame users by using a mobile 
radio network. 


On the cover: Mt. Tamalpais. a two-way tele- 
communications site serving the greater San 
Francisco-Oakland area, rises more than 2,500 
feet above the shores of the San Francisco Bay. 
Photo courtesy of Diablo Conummunications, Point 
Richmond. CA. 
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Transcrypt™ has been renvidling complete voice privacy solutions 
for more than 16 years to over 10,000 public safety, government, and 
industry users in 88 countries around the world. Call us to talk 
about adding protection to your Land Mobile Radio (LMR) or 
cellular communications. We're ready to listen... Privately. 


¢ Superior Voice Quality 
¢ Patented Continuous Sync. Process 
¢ Compatible With Over 1500 Types Of Radios 
¢ Affordable 
¢ Security Levels To Fit Your Requirements 
¢ Compact Size 
¢ Low Power Consumption 
, Over-The Air Reprogramming (OTAR) 
Works Through Existing Systems 


| 4+800-228-02 0226 
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E ditorial 


Personal communications attracts money, mergers 


All eyes locked on dollar signs as the 
first FCC spectrum auctions netted $617 
million for narrowband personal commu- 
nications service (PCS) licenses. 

The July 25-29 auction at the Omni- 
Shoreham Hotel in Washington, DC, was 
predicted to bring $20 million or $30 mil- 
lion or maybe a little more. The final fig- 
ure is at least 15 times as much, 

Paging Network of Virginia (PageNet) 
bid $197 million to win three licenses for 
250kHz of spectrum. Did PageNet over- 
spend? Here is an analysis by John L. 
Bauer II and Brian G. Coleman of the 
Lehman Brothers research and investment 
banking departments: 

“PageNet should be serving roughly four 
million subscribers by year-end 1994, If 
the company continues to grow al a one 
million subscribers-per-year pace, it 
should be serving about 10 million by the 
year 2000. Assume that approximately 
20% of these subscribers elect to subscribe 
to VoiceNow (PageNet’s voice paging 
service, which will be deployed on the 
company’s recently acquired narrowband 
frequencies) at a monthly service price of 
about $15. This service would generate 
$360 million in revenues. Apply a 45% 
cash-flow margin to these revenues, and 
VoiceNow could be expected to generate 
$162 million in cash flows. At 10 times 
cash flow, the public market value of 
VoiceNow would top $1.6 billion.”* 

Bauer and Coleman acknowledge the 
new system's enormous capital costs. Yet 
even with hundreds of millions of dollars 
to be spent in building the network and 
financing the pagers, “the return on this 
one service could be staggering,” they 
wrote. 


*PCIA Bulletin, Aug. 26, 1994. 


Will the new narrowband PCS paging 
services compete with existing one-way 
paging services? The fact that current one- 
way paging licensees, such as PageNet, are 
planning to offer advanced paging services 
indicates that the new services will add 
value, extending more services, rather than 
replacing the existing services. 

The yet-to-be-auctioned broadband PCS 
spectrum will carry portable and mobile 
telephone service. Will PCS telephone 
compete with cellular telephone? Prob- 
ably. The difference between the competi- 
tive nature of PCS paging and PCS tele- 
phone may be reflected in the auction 
prices. The “15 times” factor may not 
apply to the actual vs. the expected take in 
the wideband PCS auction. 

Does it matter that the government's 
estimate of auction proceeds is wildly dif- 
ferent from the actual proceeds? Probably 
not. The FCC does not get to keep the 
money; il goes directly to the U.S. Trea- 
sury. Congress gives the FCC what it wants 
it to spend, regardless of what the FCC 
collects. Sure, some of the golden glow 
from the auctions may translate into some 
extra cash from Congress. But the FCC's 
survival is not at stake—as it can be for a 
business—when it comes to forecasting 
revenue. 

Some administration officials will want 
to include auction proceeds estimates as 
part of next year’s budget deficit reduc- 
tion. We can hear it now: “If narrowband 
PCS spectrum brings $617 million, surely 
wideband PCS spectrum will bring $20 
billion.” 

Back on Earth, the next auctions will 
bring what they bring. 


PCIA-NABER merger: Done deal? 

It is almost a done deal, the proposed 
merger of the National Association of 
Business and Educational Radio (NABER) 
into the Personal Communications Indus- 
try Association (PCIA). 

The combined association is expected 
to have seven membership sections: pag- 
ing and narrowband PCS; broadband PCS; 
specialized mobile radio (SMR); wireless 
system integrators; users; technicians; and 
site owners and managers. 

The section most difficult to understand 
is “users.” It once was easy to define the 
users that NABER represented, that is, lic- 
ensees in the Business Radio Service. 
Those included individuals and companies 
engaged in the operation of a commercial 
activity; the operation of educational, phil- 
anthropic or ecclesiastical institutions; 
clergymen activities; and the operation of 


hospitals, clinics or medical associations. 

The rest of the sections are composed 
of individuals and companies that would 
like to sell goods or services to these lic- 
ensees, the “users.” There is a conflict of 
interest in trying to represent both buyers 
and sellers. 

Moreover, there is another conflict of 
interest when one association represents 
public communications service-providers 
(SMRs, paging companies and PCS tele- 
phone companies) that want to acquire 
spectrum for resale, and businesses that 
want to acquire the same spectrum for their 
own direct and private use. 

Then there is the matter of frequency 
coordination. One reason NABER is certi- 
fied to coordinate the Business Radio fre- 
quencies is its perceived representation of 
the licensees. That representation is going 
to be substantially diluted in PCIA. This 
merger might stimulate a re-examination 
of the new PCIA’s certification to coordi- 
nate frequencies for the Business Radio 
Service. 

The whole matter of frequency coordi- 
nation deserves attention, anyway, and 
now might be the time. As things stand, 
license applicants have no clear place to 
resolve disputed frequency assignments. 
According to the FCC, NABER works for 
the applicants. According to NABER, it 
works for the FCC. With neither the FCC 
nor NABER declaring responsibility for 
applicant satisfaction, yet with the FCC 
requiring applicants to use NABER, it is 
not hard to understand why dissatisfied 
Business Radio Service licensees find no- 
where to turn, 

Communications service-providers and 
private system licensees are entitled to the 
best trade association representation they 
can get. We have to wonder whether the 
private system licensees will be well 
represented within the same organization 
that includes billion-dollar-size service- 
providers with interests that often are in 
conflict with their own, 

—Don Bishop 
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EXPANDING YOUR PAIN 
NETWORK [5 ALOT LIKE 
PLAYING CHESS... 
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_ Jou have several options, but some choices make more sense than others 


As your paging network grows. every move is crucial. Your Plus, a long list of smaller regional operations are using 
company’s future depends upon the solid business decisions SpaceCom’'s satellite technology to link as few as four 
you make today transmitter sites. Why? Because they've considered the 
What's the best way to link your transmitter sites? options, crunched the numbers, and realized that SpaceCom’s 
You've played this game awhile, so you know your options. satellite technology was the best long-term business decision 
In the last few years, satellite technology has come to the for their paging network, 
forefront as one of the most cost-effective methods of linking And with PCS looming on:the horizon, your network 
transmitter sites. must be ready to keep pace with the industry. 
More paging networks than ever before are SpaceCom's technology allows you to easily 
now using satellite control links. In fact, 7 of Sy. upgrade data rates and add new services. 


the top 10 paging networks currently And stay. ahead of your competition. 


use satellite technology from SpaceCom Check on SpaceGom Systems, Its'your 


Systems. best move. 


Down-to-Earth Satellite Solutions. — 


SEP (ST. Gd Fame Fert Care 1-(800)-950-6690 Visit us at IWCE, Booth #1033. 


C alendar 


October 


3-5—WirelessWorld Conference & Exhibition, sponsored by Cellular 
Business magazine, The Stouffer Orlando Resort, Orlando, FL. Con- 
tact: Chris Lotesto, 800-458-0479. 

19-21—Infternational Wireless Communications Expo/Fall, Tampa 
Convention Center, Tampa. FL. Contact: 800-828-0420. 

26-28—Manufacturers Radio Frequency Advisory Committee 
(MRFAC) fall meeting, Hotel Gettysburg, Gettysburg. PA. Contact: 
Stephen Kress, 703-318-9206. 


November 

3-5—Industrial Telecommunications Association and Council of Inde- 
pendent Communication Suppliers Annual Meetings, The Kingsmill 
Resort and Conference Center, Williamsburg, VA. Contact: Barbara J. 
Levermann. 703-528-5115. 

10-13—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Radison Plaza Lord Balti- 
more Hotel, Baltimore, MD, Contact: Jack Armstrong, 410-628-9300, 

18—Radio Club of America, Communications Symposium, 85th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York: Contact: Ron Formella, 201-652-6811, 


December 


6-8—Wireless Datacomm Fall, Washington Convention Center. Wash- 
ington, DC. Contact; 800-322-9332. 


1995 


January 

16-18—Mobile Communications Conference, sponsored by Frost & 
Sullivan, Westin Hotel. Galleria Dallas, Dallas. Contact: 800-256- 
1076. 


February 
{-3—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, New Orleans, Contact: 202-785-008 L. 


March 


13-14—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
The Buttes, Tempe, AZ. Contact: 202-331-7773. 

16-17—Government Land Mobile Communications Conference, spon- 
sored by TMSA Conferences. Rosslyn Westpark Hotel, Arlington, VA. 
Contact: Steven Silver. 310-534-4871 

20-23—Supercomm, sponsored by USTA and TIA, Anaheim Conyen- 
tion Center, Anaheim, CA. Contact: 202-326-7300. 


April 

3-5—Energy Telecommunications and Electrical Association, George 
R. Brown Convention Center. Houston. Contact; 214-235-0655. 

25-27—International Wireless Communications Expo/Spring, Las 
Vegas Sands Convention Center, Las Vegas. Contact: 800-828-0420. 


May 

17-19—Mobile Communications Conference, sponsored by the National 
Association of Business and Educational Radio (NABER), Hotel del 
Coronado, San Diego. Contact: Nancy Palleschi, 800-759-0300, 


3)-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto. Contact: 613-233-4888. 


July 

26-28—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O"Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 


August 
13-18—Association of Public-Safety Communications Officials—In- 
ternational National Conference, Detroit. Contact: 800-949-2726. 


September 
20-23— Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association (PCIA), Orange County Con- 
vention Center, Orlando, FL. Contact: 800-326-8638. 
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Viore Than 


The MXP25 provides fast unit identity (ANI), but 
doesn’t stop there. 


As your call management needs expand, the 
MXP25 expands with them. The Hot Key feature 
senses and reports ignitions that are OFF or ON. 
Add a Map/Stat/Keyboard and report fleet conditions 
in the blink of an eye. Assure worker safety with 
Man-Down/Hot Mic Alarms. 


ANI today— the whole banana tomorrow! Your 
needs may change, but with the expanded features 
of the MXP25, you'll be ready. 


For MoreThan Just ANI 
Call Toll Free: 
1-800-638-5577 


(CE 


‘| 


CEES G2 


A i in 
‘OM, \, IN 
4800 Bethania Station Road, Winston- ian NC 27105-1201 — : 

In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 SAFETY — Man-Down/Hot Mic 
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echnically speaking 


Telephone line-testing basics, part 1 


Photo 1. A transmission impairment measuring set (TIMS) can be used to measure all important 
performance characteristics of the telco line. Courtesy Hewlett-Packard. 
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Figure 1. This graph correlates dBm, dBrn and percentage of noise + distortion. This is based on 
a composite (signal + noise + distortion) signal level of OdBm. Thus, if the 1,000Hz tone (signal) 
is removed from a 0dBm composite signal and the remaining noise + distortion is —20dBm or 
70dBrn, then the percent noise and distortion in the composite signal is 10%. The graph applies 
to the use of the instrument shown in Photo 1. 


By Harold Kinley, C.E.T. 


Normally. it is not a two-way radio 
technician's job lo repair telephone lines 
used to remotely control radio communi- 
cations equipment. However. before call- 
ing telco (the telephone company) to re- 
pair the line, a technician should perform 
the necessary tests to be sure that the 
trouble is in the telephone line and not in 
the equipment connected to either end of 
the line. 

Often, telco employees do not under- 
stand radio system requirements, which is 
why thorough tests sometimes must be 
performed to obtain information that will 
communicate to telco the specific nature 
of the problem. Some of the basic telephone 
line measurement techniques are presented 
here. 


Noise 

It is important that telephone line noise 
be kept to a minimum, especially when low- 
level control tones are transmitted over the 
line. 

A noise level of —90dBm has been es- 
tablished as the reference noise level by 
which other noise levels are gauged, Theo- 
retically, this is the minimum noise level 
that can be heard by the average telephone 
user. This level includes the response of the 
telephone equipment itself. It is called the 
OdB reference noixe level. or OdBrn level. 

Figure I to the left shows the correla- 
tion between dBm, dBrn and distortion 
(and noise) levels. Photo | above shows a 
specialized test instrument not normally 
used by two-way radio technicians, It is a 
transmission unpairment measuring set, OF 
TIMS. It can measure all of the essential 
characteristics of a telephone line. It mea- 
sures line neise in dBm or dBm. 


continued on page 54 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He ts the author of Srandard 
Radio Communications Mamial: With Lastrumen- 
tation and Testing Techniques, Prentice-Hall, 
LOSS. 


TELCO LINE 


Figure 2. This diagram shows how to connect a 
transmission impairment measuring set to mea- 
sure telco line noise level. 
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A Powerhouse. 


Centurion is a technological power- 
house when it comes to the design, manu- 
facture and assembly of battery packs. 

Each battery pack is design engineered 
to exacting standards. Battery cases are 
expertly manufactured by Centurion’s 
plastics division. Each cell is routinely 
tested to ensure it meets or exceeds 
specifications. This strict in-house control, 
supported by strategic alliances with 
major cell manufacturers, is a key reason 
why Centurion battery packs are the 
preferred choice to power mobile 
communications around the world. 

Equally important is the power of 
innovative thinking. Centurion was one of 
the first companies to use flex circuits 
utilizing leading edge surface mount 


device (SMD) technology. Additionally, 
many Centurion batteries are available in 
nickel-cadmium, alkaline, nickel metal 
hydride or lithium ion. 

Regarding custom battery assemblies, 
unleash Centurion’s in-house capabilities 
by simply providing a sketch, drawing, 
sample pack or your Pro-E or Unigraphics 
solid modeling 
drawings on any 
medium—disk, 
modem or tape. 

A powerhouse. 
Tap into it. Call 
800-228-4563. 


* 6 | 
ZONLURION 
 a_— 

P.O. Box 82846 


Lincoln, Nebraska 68501 
(800) 228-4563/(402) 467-449 1 
PAX (800) 848-3825/(402) 467-4528 
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Site users are demanding ever-improving service 
from site operaters Combining allows operators 
with sites.currently or potentially. afflicted with 
equipment congestion. to. provide: the most 
“sophisti ated service. 
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The author checks a 
combiner al a Diablo 
Communications site. 


By Phil Jachowski 


Soncitiinats got to give! 

Paging is booming. specialized mobile 
radio (SMR) is expanding. and demand for 
building and tower space has never been 
greater. To the site manager this ought to 
be good news, and it is—except for a few 
troublesome points: 

How do you fit more radios into a com- 
munications site? 

How do you install more antennas on 
the tower? 

How do you deliver signals at a price 
the market will accept? 

The problems in dealing with planning 
commissions preclude many operators 
from adding to their mountaintop or build- 
ing rooftop facilities. It is tough enough 
facing the environmental, city. state and 
federal boards once. let alone returning to 
request permission to build another wing 
on an existing structure or lo pul up a sec- 
ond tower. 

Pity the poor towers—ofien designed for 
a handful of antennas—that can grow to 
look like an erector set with an attitude! 
This type of growth, if not monitored and 
controlled, can lead to a tower with severe 
aesthetic, mechanical loading, space and 
RF interference problems. 

Fortunately for the site manager and 
equipment owner, technology has been 
successful in 
shrinking the size 
of radio equipment. 
This. to some ex- 
tent, helps to ease 
the building's space 
constraints and of- 
ten can mean lower 
rental rates to the 
equipment owner. 
To ease the burden 
placed on the 
tower, though. 
there is currently no 
better alternative 
than carefully de- 
signed combining 
systems, 

Combining — is 
simply the tech- 
nique of using one 
antenna for mul- 
tiple transmitters in 
a common fre- 
quency grouping 
and a second an- 
tenna for multiple 
receivers in a com- 
mon frequency 
grouping. The ad- 


Jachowski is director 
of engineering at 
Diablo Communica- 
tions, Point Rich- 
mond, CA 


vantages are obvious: Fewer antennas serv- 
ing multiple radios can save space, save 
money and serve both the equipment 
owner and site manager efficiently. Instead 
of 10 antennas and feedlines for 10 radios, 
for example, one transmit and one receive 
antenna with “combining” could serve the 
purpose. All this is possible if the combin- 
ing system is engineered, installed and 
maintained properly. That “if” is what has 
given nightmares to some and caused oth- 
ers to dig in their heels and say “no” to 
combining. 

In atypical combining operation, the out- 
put of cach transmitter is fed to an isolator 
that is followed by a high-Q cavity resona- 
tor or ceramic resonator tuned to each 
transmilter’s frequency. Each resonator’s 
output is then combined into one output 
with the use of tuned cable assemblies and 
n-way junctions. The output of the n-way 
junction feeds a common transmission 
line, which, in turn, feeds a single antenna 
cut to a frequency range that includes all 
of the transmitter frequencies fed through 
the combiner. In theory, one may order a 
combining system from a reputable com- 
biner manufacturer, install the equipment, 
plug in everything, turn on the power, and 
a group of frequency-compatible radios 
will be on the air as their owners enjoy the 
economies and technological efficiencies 
that result from a properly engineered 
combining system. 

In practice, things can go wrong. When 
they do, the solid advantages of combining 
are often overlooked, and the technique 
can be given an undeserved bad name, 
What can happen? 

(1) Problems can begin if a site opera- 
tor and a user do not meet early enough to 
agree on the specifications for a new ra- 
dio. Be sure that the combiner can handle 
the power output of the transmitter. A 
150W power rating for paging transmit- 
ters used to be the norm, and combiners 
can usually handle that much power. Now, 
though, half-kilowatt paging transmitters 
are available that cannot be tuned below 
250W output. Combining designs for 
these higher power levels are still being 
refined, although they are available. Work 
closely with the vendors to ensure that the 
combiner, coaxial cable. connectors and 
antenna will meet all the demands placed 
on them. Work closely with the user to 
negotiate and to engineer a system that 
will function. Remember to find out 
whether an appropriate isolator is in- 
cluded in the radio. If so, the additional 
cost can be avoided by deleting it from 
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the combiner port. 

(2) Problems can occur after a system 
is installed if variables change from the 
original installation. Some users will 
“sneak” back to the site and increase 
power without informing the site man- 
ager. They succeed only in burning up the 
cavity or isolator. 

If care is not taken to maintain appropri- 
ate frequency spacing when channels are 
added to an existing combiner, additional 


signal loss and reduced isolation between 
transmitters will occur. Check with the 
manufacturer to find out what spacing is 
possible on the combiner you are using. 
Keep in mind that, just because there is 
a problem with a radio that is connected to 
a combining system, the problem is not 
necessarily caused by the combiner. Other 
problems can occur whether combining is 
involved or not. One paging client told me, 
“Something's wrong with your system. 


«10 SONIC 


Join the hundreds of dealers who 
have switched to Sonic for: 


Favorable Pricing 
Call for quotes 


Fast Delivery 
Same day shipping on many items 


Outstanding Quality 
Compare our audio quality 


Product Evaluation Program 
Call for details 


Responsive Service 
Most repairs under 1 week 


It all adds up to 
Excellent Quality & Value 


Switch to Sonic today! 


Call for your FREE 1994 Product Binder 


snviron 


ment headsets 


ts Working for You 


Sonic Communications, Inc. 
4 Colonial Center Box 287 
New Ipswich, NH 03071 USA 
Tel: 603-878-1944 ¢ Fax: 603-878-1773 


luto racing headsets 


Visit us at IWCE, Booth # 211. 
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You're just not getting my signal out 
everywhere it's supposed to be. It must 
be the combiner, Either that or we need 
more power or more antenna gain—or 
something!” 

Further troubleshooting proved that 
none of these possible causes actually 
were to blame for the problem. The sys- 
tem fisting had been incorrectly set hy the 
client, and areas of “no signal” resulted in 
areas where one transmitted signal can- 
celed another, 

Is there a limit on how many transmit- 
ters may be combined on a single antenna? 
Our company has had anywhere from two 
to 24 transmitters operating through a 
single combining system. The number of 
transmitters on a given combining system 


Keep in mind that, just 
because there is a 
problem with a radio 
that is connected to a 
combining system, the 
problem is not 
necessarily caused by 
the combiner. 


SS a Se eS 
typically is limited by three factors: 

(a) the minimum frequency separation 
the combiner can accept. 

(b) the cumulative power and the capa- 
bilities of the antenna, connectors and coax 
to handle it, 

(c) the antenna bandwidth. 

Losses occur when transmitters are fed 
through combining systems—and when 
they are not. At Diablo Communications, 
if a user is not on a combining system, we 
require the use of an appropriate isolator 
and cavily on the transmitter output to pro- 
tect other users’ equipment at the site and 
to keep intermod sources to a minimum. 
Loss through the coax also is present re- 
gardless of the transmission method, 

The user who insists on a dedicated an- 
tenna position on a tower should keep the 
following two points in mind. 

{1) Most site managers reserve the 
prime antenna mounting locations on a 
tower for combining systems, thereby pro- 
viding the best coverage to the highest pos- 
sible number of users. When a potential 
user approaches a site manager or owner 


Escape Artist 


Your SMR/Public Safety signal will never get locked in 
or locked out by the building it’s in again. 


Because Celwave has five, new bidirectional amplifiers 
that improve your coverage. And your profits. 


Basically, they are repeaters. But they're the first with 

a built-in circuit that automatically keeps distortion to a 
minimum and signa! strength to the maximum. In both 
directions. On as many as 40 channels. 


All Celwave BDA's are type accepted by the FCC and 
certified by the DOC for operation in 800 and S0OMHz 
SMR/Public Safety bands. They’re compact, single tray 
rack mounted or in an NEMA 3R enclosure, and include 
thermally activated fan cooling. 


SOS 


An MS-DOS compatible interactive program is available 
at no charge to assist you in selecting which of the five 
models is the one that can get you in and out of any place 
in town. Write or call for more information today. The new 
Celwave BDA’s are real Houdinis. 


CELWAVE 

ee 2 Ryan Road 
mS, Marlboro, NJ 07746-1899 
. yy 


| (908) 462-1880 + (800) 321-4700 
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CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


MODEL NUMBER BASE TALK OUT 


j DESCRIPTION WALL MOUNT FREQUENCY MHz 


SMR FULL BAND 48510-N 851-869 
SMR 5 MHz BAND 48561-N 851-869 

m PUBLIC SAFETY 3 MHz TX 48566-N 851-869 
SMR 10 MHz BAND 48569-N 851-869 
900 MHz SMR FULL BAND 48522-N-- 935-941 

| BASIC CELLULAR A BAND 48549-N 869-891.5 
ENHANCED CELLULARABAND . 48550-N 869-891.5 
BASIC CELLULAR B BAND 48543-N 880-894 


48551-N — --_ 880-894. 


ENHANCED CELLULAR B BAND 


An auto-tuned paging combiner with a ceramic-based resonator. 


and insists on a dedicated antenna position 
on the tower, chances are the manager will 
do his best to give the user a location that 
will fit the coverage requirements, but the 
positioning may be compromised some- 


what to preserve the best locations for 
“master antennas,” 

(2) Look at costs. Be prepared for an 
“install fee” or “antenna system fee” when 
attaching your radio to a combining sys- 


tem, but do not be scared off by it. Look 
closely at what you get for your fee. Typi- 
cally, the user will have to provide nothing 
more than the radio al a “combined site.” 
The site manager, for a fee, provides the 
cavity, isolator, coax, connectors, antenna, 
mount and the labor to install everything 
from the output of the radio up to and in- 
cluding the antenna. 

The benefits do not stop there, After in- 
stallation, combining system maintenance 
typically is performed by the site manager. 
The user only needs to worry about main- 
taining the radio equipment. Given the 
variation of costs and systems nationwide, 
it is impossible to give a perfect example 
of the savings, so add the numbers and see 
the savings for yourself. The site manager 
hopes to break even on system costs while 
profiting from the added efficiencies of 
tower space management and added con- 
trol over RF at the site. 

Combining is viewed as “something for 
the future” or “an absolute essential,” de- 
pending to some extent on whether the site 
operator is basically a real estate manager 
or a full-service operator. Those who lease 
real estate say, in effect, “Pay us $75 a 
month and hang your antenna over there.” 


entire frequency range. 


> SWR vs frequency display over an SWR range of 1:1 to 10:1. 
> Measurement and display of return/loss in dB. 
> Full-featured keypad with selectable center frequency, 


frequency range, and step size. 


> Serial interface. Computer controllable. SWR plots can be 
stored on a PC for later reference, comparison or printing. 


Connect with us 


Advanced Electronic Applications, Inc. 
P.O. Box C2160 * 2006 196Ih St, SW © lynnwood, WA 98036 
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On Antenna Performance 


Introducing AEA’s line of handheld Antenna Analysts, a simple way for you to diagnose 
problems and maximize your antenna’s performance. There are three models to choose 
from: the SWR-121 HF (1-31.9 MHz), the SWR-121 V/U (120-175, 200-225, 
and 400-475 MHz), and the 150-400 (150-400 MHz continuous). 


All Antenna Analysts feature: 
> LCD spectrum display giving you a visual SWR curve over on 


For more information on the SWR-121 HF SWR-121 V/U, and 
150-400 MHz Antenna Analysts call AEA direct at (206) 774-5554. 


a 
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A Motorola 
Thoroughbred. 


R-2600 


The sculptured horse, "Magnificent Beast”, is the work of George-Ann Tognoni, Phx., AZ. 


The result of years of breeding by design 

and technical evolution. The Motorola R-2600 
has the sleek quality of a thoroughbred and 
quick manners of a well trained quarterhorse. 
It knows what’s needed with only a soft touch. 
The R-2600. Computerized, digital accuracy. 
analog feel. Dependable on the job. 

Well bred. 


s AM/FM Signal Generator a Soft Keys and Windowing 
= Duplex Offset Generator s PL/DPL Encode / Decode 
u See & Hear™ Spectrum Analyzer # SINAD Distortion Meter 
u Off-the-Air Sensitivity Receiver ws Oscilloscope 

w Relative Signal Strength Meter = Digital Voltmeter 


# Auto-Tune = Frequency Counter 
s Terminated RF Wattmeter a Serial Printer Interface 
a Tracking Generator (optional) —_...and More 


For Communicatons System Analyzer information: 
Cail 1-800-235-9590. 


(MA) MOTOROLA 
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HIGH Q FILTERS 


NOTCH AND BANDPASS 


¢ Low loss 

¢ Broad frequency range 
30-950 MHz 

¢ Single, double & triple cavities 
for spot or wider band 
attenuation 

¢ Excellent power 
handling & 
temperature stability 

e Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


MEC 


MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 * 315-437-3953 

FAX: 315-463-1467 


Never Looked so Good! 


CPI's tone remotes have always given you the best in quality, price and 
performance. Now they look even better doing it. 

The NEW TR series remotes have been redesigned to take advantage of 
our new housings and are available in telephone and console style models. 
We have also included several new features that you have asked for, such as 
2 watts of speaker output, front panel PTT capability and several dip-switch 
selectable features that make first time installation a breeze. 


Standard Features include 
* 2 watts speaker audio 
* Monitor and Intercom functions 
* Front Panel PTT capability. 
Available Options 
* 2 frag. control, Wall Mount kit, 4 wire termination and more 
1186 Commerce Drive * Richardson, TX 75081 
(214) 437-5320 * FAX (214) 437-5360 * (800) 869-9128 
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Make sure all connectors are screwed on tight 
to avoid unwanted RF noise at a site and addl- 
tional tosses. It is also good practice to check 
periodically for hot isolator loads. A hot load Is 
a sign of an untuned cavity, bad antenna or a 
transmitter putting out too much power. 


The full-service site operator is involved 
in real estate management and a good deal 
more having to do with the efficient use of 
tower and building space, achieving maxi- 


With more and more 
demands put on a 
limited number of sites, 
combining is becoming 
“an absolute essential” 
for most locations. 


[Sree Se a ST a oT) 
mum desirable radio coverage and work- 
ing with clients to insure reliability and 
value on all levels. With more and more 
demands being put on a limited number of 
sites, combining is becoming “an absolute 
essential” for most locations. 

In the future, site users will place greater 
demand on both the site and the site opera- 
tor. Site operators who have taken the time 
to build their communications facilities 
around carefully planned combining will 
be prepared to maximize efficiencies and 
to offer the best possible service to their 


clients. 
an) 


Catch 
e 


winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trintking, SMR, 
Paging and PCN. All models available it a variety 
of gain configurations. 


GUSFLER 


Beyond your Expectations 
One Newtronics Place 


Mineral Wells, Texas 76067 
1-800-949-9490) © (817) 325-1386 


YES, I'm interested in the new Spirit. 

Please send me your latest Professional 

Products catalog. 
Name ——___ 
Company — 


Address 


City — State Zip 
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Servicing pagers: 
Tales crystal filters tell... 


Part 10—Tuning Bravo pager crystal filters to the high side of the first 
injection oscillator frequency results in proper operation. Here's why, plus 
some tips for making and verifying the adjustment. 


By David Ludvigson 


Crystal filters long have been used to 
reduce a received signal’s bandwidth. 
As a rule. filters usually are adjusted to 
approximate a rectangular passband 
characteristic at the receiver's interme- 
diate frequency to restrict detection to 
only that portion of the signal contain- 
ing the desired intelligence. 

Perhaps the best demonstration is the 
tuning of an AM broadcast radio with an 
analog dial. With the receiver tuned to the 
low side of the carrier frequency, a decent 
audio signal is heard. As the radio is tuned 
upward in frequency, a point is reached at 
which the fidelity of the recovered audio 
drops off. This point is the carrier fre- 
quency. The carrier docs not contain any 


Ludvigson is a technician in Houston. 


audio information. Continuing to tune up- 
ward, once again a point of maximum fi- 
delity is reached. This effect is especially 
noticeable if a narrow IF filter is used in 
the circuit ahead of the detector and 
amplifier. 

An FM receiver's bandwidth (and the 
recovered information) may be restricted 
by use of an IF filter, with similar effects. 

When placed in the path of a low-level 
signal, a properly terminated crystal filter 
passes only the fundamental frequency and 
a small portion of frequencies on either 
side of the fundamental. Depending on the 
construction and type of crystal geometry 
used to cut it, a crystal’s bandwidth usu- 
ally falls between 0.02% and 0.05% of the 
crystal frequency. 

Several crystals of the same frequency 
may be configured to provide a narrower 
bandpass, but for the sake of discussion, 
we will limit the options to the 0.02% fig- 


17.9MHz IF 17.9M)Hz IF 
ee = 


45MHz iF 


2 orn, 


3.58kHz BANDPASS 


45MHz IF 
9kHz BANDPASS 


_..- +5kHz 


CARRIER 
FREQUENCY 


Figure 1. The signal from the paging transmitter is symmetrical. The paging receiver must be tuned 
to place the IF bandpass where it will do the most good. See text. 


ures with respect to the Bravo receivers. 
The mathematics 


Fua * 0.02% = bandwidth 


17.9MHz X 0.02% = 3,580Hz 


45.0MHz X 0.02% = 9,000Hz 


These figures determine the “window” 
or bandwidth available through the associ- 
ated 17.9MHz IF and 45.0MHz IF filters 
and agree quite closely with measured 
performance of the Bravo IF filters. 

The signal radiated from paging trans- 
mitters is symmetrical. (See Figure | to 
the left.) On either side of the carrier {re- 
quency, the same intelligence is transmil- 
ted. “Normal” POCSAG is normal on both 
sides of the center frequency: “inverted” 
POCSAG remains inverted on both sides. 

The crystal filter imposes a bandwidth 
factor that allows the quadrature detector 
to “see” that portion of the signal to which 
it has been tuned. This bandwidth factor 
may be adjusted by means of the first in- 


jection oscillator. 


With a 9kHz window. the 45MHz IF 
boards are the easiest to tune, and they 
maintain their tuning for quite a long time. 
The narrower 3.58kHz window of the 
17.9MHz IF filter is more critical of ad- 


justment, and oscillator frequency drift 


causes reception of erroneous messages. 
Recalling that the maximum rate of data is 
2.400bps and that the POCSAG signal pre- 
amble calls for a large portion of the over- 
all “batch” to contain the “alternate 1 and 
QO” sequence, we are left with an IF win- 
dow that must pass 2,400Hz to be of any 
value. 

Next, consider the FM detector. Regard- 
less of its design, an FM demodulator re- 
sponds with an output voltage polarity 
determined by whether an input signal is 
higher or lower than the center frequency. 
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CONVENTIONAL RADIOS. 


High-Performance Sound 
Systems assure crisp, clear 
communications even in the 


worst conditions. 


Backlit controls with bright. 
easy-to-read LED displays 
make the IMU-IMH mobile 


radios ideal for night use 


Die-Cast Metal Chassis & 


Mil Spec Rating for diy-in, 


a day-out use in the most 
Wideband coverage allows ee demanding applications 
one radio to be used for GS ge Ee 
many applications ee ee ee 


Aa 


Pie ae 


UNCONVENTIONAL FEATURES. 


Uniden’s IMU/JIMH 99-channel mobile radios are 
setting the pace out on the road. 


First we brought intelligence to trunked radios. 
Now for some conventional wisdom. 

Our IMU/IMH wide band radios are 
designed for day-in, day-out use in the most 
demanding applications. Their 99 channel capacity 
and priority scan ensure you won't miss an impor- 
tant dispatch. And they operate on 40 watts VHF 
and 30 watts UHE, for maximum performance. 

Wide-band operation makes tt possible to 
cover the entire VHF and UHF band without degra- 


dation. And a touch of a button gives you instant 
Talk-Around capability for ease of use 

Plus, you'll enjoy the first-class ergonomics 
Uniden is famous for. Like backlit controls for night 
use, and easy-to-read LED displays. 

All of which make our IMU/IMH conven- 
tional radios anything but conventional. 

For more information on IMU/IMH radios, 
please call us toll free at (800) 235-3874, extension 


a uniden 


Quality Goes the Distance 
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FOIL SIDE 


COMPONENT SIDE 


Figure 2. A side view of the Bravo receiver board. Start with the oscillator core fully up (at circuit 


board level) when adjusting it to frequency. 


In short, careful adjustment of the first 
injection oscillator frequency might result 
in failure to decode a received message! 
Placing the Bravo pagers (all of them) on 
the high side of the first injection oscilla- 
tor frequency results in proper operation. 
This fact means that the core of the oscil- 
lator coil should be set to the first peak as 
you adjust the core from the circuit board 
plane to the top of the coil form. (See Fig- 
ure 2 above.) 

Further advancing the core (downward, 
as viewed by the operator) causes the IF 
window to move lower in frequency. to- 
ward the carrier frequency. and if ad- 
vanced further, toward the “unwanted 


side” of the FM signal. 

When testing my tuning, | usually use a 
134Hz tone that modulates the signal gen- 
erator to 3.5kHz deviation. Using the 
IFFER, | can quickly determine proper 
tuning by noting symmetrical response 
above and below the oscilloscope’s hori- 
zontal line. (See Part 2: “Build An 
*IFFER.”” February 1994 issue.) At 134Hz. 
I am testing the low-frequency response of 
my filter, and by setting it symmetrically, 
Iam moving the bandpass completely off 
the “unwanted” side. Audible output from 
the IFFER also reveals a more resonant 
response to the 134Hz signal when tuned 
in this fashion. im 


Pager servicing series 


Part 1: “Build a Shielded Room,” January. 
1994. (All pagers.) 

Part 2: “Build An ‘IFFER,’” February 
1994. (Bravo, Bravo Plus, Bravo Express.) 

Part 3: “Frequencies, Coding Formats, 
March: 1994. (Bravo.) 

Part 4: “From Bench To Programmer,” 
April 1994, (Bravo.) 

Part 5: “The Receivers,” May 1994, 
(Bravo.) 

‘Part 6: “Elegant Simplicity,” June 1994. 
(Brayo.) 

-Part 7: “Problems In Paradise,” July 1994. 
(Bravo,) 

Part 8: “406MHz-512MHz, Receivers,” 
August 1994; (Brayo.) 

Part 9: “ISOMHz Receivers,” September 
1994, (Bravo.) 

Part {0: “Tales Crystal Filters Tell. . ..* 
October 1994. (Bravo.) 


Back issues printed within the past two 
years can be ordered for $5 each, postpaid. 


‘Call customer: service at 800-441-0294, Ts- 
“sues printed more than two years ago and 


individual article photocopies are unavailable 
from the publisher. 


SAVE TIME & 
MONEY... GET 


Let us save you time and money with our fast | 
shipping and competitive pricing. Tune into a 
dependable distributor who provides quality 
products and services designed to 
meet your own tough standards. Call 
a Hutton representative today for help 


TUNE WITH HUTTON °°" 


October 1994 


COMMWORK 


Dallas. Texas 

214-239-0580 FAX 239-5264 
800-442-3811 
Norcross,Georgia 
404-729-9413 F 
800-741-3811 


CommWorks 
Denver, Colorado 

303-820-2929 FAX §20-2809 
800-726-6245 

Comm,Works NW 

Seattle, Washington 
206-453-2132 FAX 453-1558 
800-426-2964 


729-9567 


Ask about our FREE tuning service! — 
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The Fastest, Most Powerful Spectrum Analyzer 
In Any Radio Test Set. 


The New STABILOCK® 4032 Universal Analog/Digital Communication Test Set. 


When our customers speak, Schlumberger listens! You told us 
you needed a better spectrum analyzer in our STABILOCK base- 
station tester, so we added the fastest, most powerful spectrum 
analyzer available in any test set. Now, you have all the features 
you need to make the STABILOCK your test platform for 


Ref. Level = +18 die 18 dB/Diy C-FREQ.) 


REF-LVL) 


the future: & | Specials 
41 n&Max 

| | Ultra fast sweep-FFT analyzer Noreal 
| | 1dB resolution Remmes ase 2a7 Wie ia? abe LING ee oe 

. W-HRK: #455.2471 MHz -33.2 dBe M-LIN: 7.5 dba 

| Graphic screens a-MRK: «= #8.0008 Miz +6. dBc a-LIN: -4.4 dBc 
AUTORUN with zoom feature pre SHCT Pixt_FERK] 

| | 2.3 gigahertz frequency option (PCS compatible) 


| | TDMA, CDMA, GSM, NAMPS, DECT, JDC “Ref. Level + #10 cL 1@ dB/Div C-FREQ.> 


Call 1-800-225-5765 today for more information. 
If you already own a STABILOCK 4031, ask about our upgrade! 


$14032 STABILOCK © —— a 
UNIVERSAL ANALOG/DNGITAL COMMUNICATION TEST: SET ; Te eee ee oat tare db LING oak a 


MARK: #455.2500 Miz = -9.2 dBe N-LIN: 
a-MRK: = 40.6829 Miz -5.2 dBc a-LIM: 


ee FH ™ FH rive] Bist 55) 
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Offset = + 8.8 kHz 7 CONSTELLATION DISPLAY 
Level/S@0 = - 39.7 dBm Freq. Off. r 
9 hz H 
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Pouer 
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: ——= - sn Test & Transactions Division 
futaplex-II 


Base Site [rst Systes 
Ver. 1.00 


By: Jeff "Banzai" Kaneko 


Schlumberger Technologies Schlumberger Technologies 
PO. Sox 7004 50 Avenue, Jean. ” 620-06 
f 92542 ox, France ¢ 
Phone— 33 1 416-882-9465 
Fax- 33 1 416-882-9454 
Fax- 508-6 Tele - 631 468 
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How to use duplexers: 
Fine-tuning adjustments 


Part 4—After initially tuning a filter using a spectrum analyzer and the 
technique described in Part 3, follow these fine-tuning steps to finish the 
job. Inexpensive test equipment can be used. 


By Brian J. Henderson, P. Eng. 


The best method for tuning filters uses 
thousands of dollars worth of test equip- 
ment. 

Another, less expensive method, uses a 
transmitter, receiver. directional wattmeter 
and signal generator. One or more dummy 
loads may be required for a duplexer’s 
unused ports. 

Several rules and facts apply to this tun- 
ing method. 

(1) All duplexer ports, whether or not 
they are connected to a signal generator, 
transmitter or receiver, must be terminated 
in a 50Q, impedance. 

This rule cannot be stressed enough. 
Failure to follow this one simple rule re- 
sults in poor filter tuning and poor sys- 
tem performance. 

(2) When tuning any bandpass cavity, the 
lowest SWR point occurs at the passband 
frequency. 


Henderson is senior engineer. communications, 
with Canadian Western Natural Gas, Calgary. 
Alberta. 


AF WATTMETER 


5092 LOAD 
TERMINATION 


Tx PORT 


BANDPASS DUPLEXER TUNING 


Figure 2. After tuning each bandpass cavity individually, assemble them 
into the correct duplexer configuration. Fine-tune the transmit side as 
shown. Then reverse the transmitter and load connections. Set the 


(3) Once the tuning rod ts adjusted for the 
correct frequency in a pass or reject cavity, 
capacitor adjustment does not affect this 
tuning. 

That is, once the tuning rod is set for pass 
frequency, this adjustment is not affected 
further by adjustment of the tuning capaci- 
tor, other ports of the duplexer string or other 
cavities. 


Bandpass Duplexer 
The first type of duplexer to be tuned is 
the bandpass duplexer. There is only one 


BANDPASS 
FILTER 
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Figure 1. To configure equipment for tuning a 
bandpass duplexer, connect a transmitter, a 
wattmeter and terminations as shown. 


501: LOAD 
TERMINATION 
509 LOAD 
TERMINATION 


transmitter to the receive frequency and adjust the receive side in the 


same manner. 


adjustment per cavity. Connect transmitter, 
wattmeter and terminations as shown in Fig- 
ure | below. 

Set the transmitter to the correct pass fre- 
quency. Transmit into the duplexer string 
and adjust the tuning rods for minimum re- 
flected power as indicated on the wattme- 
ter. Note that reflected powers should be 
less than IW, so it may be advisable to use 
a low-power wattmeter element. 

Tune each bandpass cavity in the above 
manner. Then assemble all bandpass cavi- 
lies together into the correct duplexer con- 
figuration. Fine-tune the transmit side as 
shown in Figure 2 below left. 

Then reverse the transmitter and load 
connections. Set the transmitter to the re- 
ceive frequency and adjust the receive side 
in the same manner. It is perfectly accept- 
able to transmit into the receive side of any 
duplexer, providing all terminations are in 
place and the receiver is not connected. 

As a check for proper isolation, connect 
the signal generator, receiver and termina- 
tions as shown in Figure 3 below right. 
Set the signal generator and receiver to the 
same frequency. 

Inject the signal into the duplexer an- 
tenna port. In this example, the signal 


PASS 153.62MHz 
REJ 154.22MHz 


SIGNAL 
GENERATOR 
154.22MHZ 


PASS 154.22MHz 
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Figure 3. As a check for proper isolation, connect the signal generator, 
receiver and terminations as shown. Follow steps described in the text 
to measure the duplexer isolation. 
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Figure 4. Steps for tuning the bandpass/bandreject duplexer are similar 
to those for the bandpass duplexer. Set up the duplexer as shown, and 


follow the steps described in the text. 


generator and receiver are set to 
153.62MHz. Determine receiver noise 
threshold (the point where noise begins to 
disappear). Record this reading in dBm. 

Move the signal generator to the duplexer 
transmit port. Retune the signal generator 
and receiver to 154.22MH~z. Increase gen- 
erator output until the same noise threshold 
point is found. Again, record the generator 
output level in dBm. 

The difference between these two levels 


. 


) 
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procedure. 


is the duplexer isolation in dB at that 


frequency. 


Bandpass/bandreject duplexer 

Tuning this type of duplexer is similar to 
the bandpass type 

Two adjustments are made on each cav- 
ity, the tuning rod and the capacitor adjust- 
ment. Set up the duplexer as shown in Fig- 
ure 4 above left. In all cases, bandpass tun- 
ing rods are adjusted first; capacitors are 
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— > GENERATOR 
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Figure 5. Use this equipment configuration to measure the receiver noise 
threshold in Step 2 of the bandpass/bandreject duplexer adjustment 


adjusted last, 

(1) Transmit into the duplexer on the 
correct frequency. 

Adjust the tuning rods for minimum re- 
flected power. Tune both “sides” of the 
duplexer—transmit and receive—on the 
correct frequency. 

(2) Connect the signal generator to the 
antenna port. (See Figure 5 above right.) 

Inject signal on the other frequency and 
adjust the capacitor for maximum rejection 
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of this signal. 

Open the receiver squelch. 

Increase signal generator output until 
normal FM quieting is heard. Reduce gen- 
erator output until noise returns. This is 
referred to as the receiver noise threshold. 

(3) Adjust the capacitor for maximum 
noise as heard in the receiver. (This point 
represents the maximum attenuation of sig- 
nal from the signal generator.) 

(4) Keep increasing generator output and 


adjusting capacitors until no further in- 
crease in rejection can be obiained., 

(5) Repeat this process for the other 
“half” of the duplexer string. 

You may find one of these types of du- 
plexers impossible to tune. If so, check the 
duplexer with a spectrum analyzer and 
tracking generator. The duplexer may have 
been “flipped” from a highpass to a low- 
pass or vice versa. See Figure 6 to the right 
for the proper appearance of highpass and 
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lowpass curves as shown on a spectrum 
analyzer display. 

Remember that tuning a duplexer with a 
spectrum analyzer is approximate. Duplex- 
ers must be fine-tuned with the transmitter 
and receiver technique detailed above. 
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FREQUENCY RESPONSE 
(B) HIGHPASS CAVITY 


Figure 6. The spectrum analyzer display for a 
lowpass curve should look like curve (A), and 
the highpass curve should look like curve (B). 


Next: Transmitter combiners and re- 
ceiver mutticouplers allow multiple repeat- 
ers to share the same antenna, If the system 
can tolerate the energy loss, combiners al- 
low more efficient use of antenna space. 


ey 


Duplexer series 


Previous installments in this article 
series include: 

O “How To Use Duplexers: Isola- 
tion Requirements” in the July 1994 
issue. 

QO “How To Use Duplexers: The 
Various Types” in the August 1994 
issue. 

O “How To Use Duplexers: Install- 
ing and Tuning” in the September 
1994 issue. 

Back issues printed within the past 
two years can be ordered for $5 each, 
postpaid. Call customer service at 800- 
441-0294. Copies of articles printed 
more than two years ago are unavail- 
able from the publisher. 
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Interconnecting trunked 
and conventional systems 


Interconnect a wide range of conventional, analog and digitally based 
trunked systems together, without requiring ‘super’ mobiles capable of all of 
the combined functions of the different networks. 


By Frits P. Van Enk 


Many factors have influenced private 
mobile radio service development, espe- 
cially limited frequency availability and 
“line-of-sight” coverage limitations. 
Rapid technological advancements have 
helped to surmount these problems. 


Van Enk is managing director, Radio Systems 
Technologies, Springvale, Victoria, Australia. 
Tel. +61-3-547-0200; fax +61-3-546-4676. The 
company manufactures the eXeLink crossband 
system described in this article. 


Tx AUDIO 


O PMR AUDIO 
Rx AUDIO M 
O 


PROCESSING 
AND GATING 


PMR SIGNALING 
AND 
PROCESSING 


ii 
= 
z 
(=) 
e 
> 
= 
il 
ia 
= 
= 
mF. 
4 
z 
2 
ry 
> 
z 
°o 
oO 


Figure 1. The basic crossband system block diagram. The crossband 
system decodes incoming call connect requests from a conventional 
repeater system and converts them to a trunking-compatible format while 


Trunking, the technique of sharing many 
radio channels among numerous users, and 
tight control over radio frequency (RF) 
characteristics to reduce interference and 
maximize Irequency reuse largely have 
solved the original problem of limited 
spectrum. 

At the same time, trunking technology 
has provided an impressive range of new 
functions such as automatic calling, call- 
ing party identification, data transmission, 
call diversion, private automatic branch 
exchange (PABX) and/or public switched 
telephone network (PSTN) access and, last 
but not least, wide-area coverage. 

Trunking is completely changing mobile 


CALL PROGRESS 
TONES (TRUNKED) 


CALL 
PROGRESS 
TONES (PMR) 


PROTOCOL 
CONVERTER 


SERIAL OR 
‘PARALLEL 
INTERFACE 


managing all switching, call-progress tone generation and other call 


radio and is affecting the prospects and 
scope of conventional (non-trunked) mo- 
bile radio applications. 


Effect on conventional systems 

The desirability of trunking does not 
necessarily mean that conventional radio 
will become obsolete. 

A dedicated, exclusive frequency has 
some specific advantages that cannot be 
easily matched by the current trunking 
technology, if at all. A dedicated open 
channel offers instant access without any 
delays required for call set up and pre-call 
switching in trunked systems. A dedicated 
channel is never “busy” in the sense of 


Tx AUDIO 
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A——» MAP 27 SERIAL 
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PROPRIETARY 
PROTOCOLS 


OTHER DIGITAL 
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setup and maintenance functions. Trunked mobiles may connect to the 
conventional system by dialing the number of the (fixed) trunked radio 
that is connected to the system. 
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mullidisciplinary field of repeater amplifier system design and 
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manufacturer that offered complete, fully integrated repeater 
amplifier systems. 

Since its deployment in 1980, our first system has provided 
uninterrupted radio service deep inside a coal mine in the Midwest. 
Thousands of unils are in use around the world, as a vital part of 
two-way radio, paging, radiotelephone, data transmission, telemetry 
and control systems operating on frequencies from 132 te 960 MHz. 

Applications include communication systems for major inter- ————— 
Model No. 60-38-02-OLC-CF-XX National airports, high-rise buildings, subway systems, copper and Model No. 61-65-91276 
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“temporarily unavailable due to conges- 
tion” as in trunked systems. Even if and 
when guaranteed instant access may be 
available under certain conditions in cer- 
tain trunked systems, such access usually 
is undesirable from a general system op- 
erational point of view, because instant and 
unrestricted access goes against the very 
principle of trunking. 

Most mobile radio users can, and will, 
live happily with short call setup delays. 
Even when access is temporarily unavail- 
able, modern trunked systems” sophisti- 
cated call-queuing makes sure that calls go 
through despite occasional short delays. 

In certain applications normal trunking 
delays are unacceptable or impractical. as 
in police and emergency radio networks, 
highway maintenance radio networks and 
various private networks with crane opera- 
tors in dockyards and at construction sites. 

Another reason for continued conven- 
tional radio demand is that even the larg- 
est wide-area trunking system always has 
coverage restrictions lo some extent. 
Trunking infrastructure is so expensive 
that rural areas usually are vither only 


partially covered, or not at all, for luck of 


a minimum customer base. 


Auto-Trac’s Fleetservice System gives you a 
cost effective leading-edge solution for all 


vehicle tracking applications, 


System incorporates the latest in GPS tech- 
nology, two-way data communications and 
computerized graphic mapping to improve 
your flect planning, dispatching, tracking and 


safety. 


The Fleetservice 


The computerized maps display each vehicle's 


For economic and spectrum-efficiency 
reasons. even trunked systems tn built-up 
areas do not always deliver coverage ev- 
erywhere within the coverage perimeter, 
especially when it comes to portable radio 
coverage inside buildings and basements. 

Moreover, dedicated, high-speed, cen- 
tralized data dispatch systems may operate 
better on a dedicated channel to avoid 
trunked system call setup overhead. 

Finally. under certain conditions, a dedi- 
cated-channel private system may be more 
economical to build and operate than the 
alternative of subscribing to a public 
trunked system service. 


The need for interconnection 

Dedicated-channel radio systems will 
continue to have an important place in 
radio communications, and even if many 
existing conventional systems evyentu- 
ally are replaced by trunked systems, 
the transition will take considerable 
time to complete. 

Although the number of proprietary 
trunked system technologies is limited, 
there is no single global trunking stan- 
dard. Commen trunking systems include 
E.F. Johnson logic trunked radio (LTR), 


location and status so you can act quickly and 


accurately to various situations. 


The Fleetservice 


System gives you precise information in an instant. 


October 1994 
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Motorola Smartnet and the MPT1327/ 
1343 system originally conceived and 
designed in the United Kingdom. 
MPT1327 has been widely adopted as a 
common trunking standard by most West 
European countries. South Africa, South- 
east Asia, New Zealand, Australia, Indo- 
nesia and Fiji. MPT1327 is not necessar- 
ily used exclusively in those countries. In 
Australia, for instance, most states have 
adopted the MPT1327 system as the basis 
for wide-area or statewide trunked op- 
erations, but the State of New South 
Wales has adopted the Motorola Smartnet 
system. 

In addition, trunked systems throughout 
the world do not necessarily operate on the 
same frequency channels and bands. 

What is needed is a way to connect 
trunked and conventional systems with- 
out imposing uny new or special require- 
ments on existing radios and base con- 
trol systems. One way is to use a 
“smart” cross-band system that decodes 
incoming call connect requests from a 
conventional repeater system and converts 
them to a trunking-compatible format 
while managing all switching, call- 


progress tone generation and other call 
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For more information or a free evaluation of 


the Fleetservice System call (214) 480-8145 
or fax (214) 907-2292, 


7 ie Ty 


9330 LB] Freeway 
Suite 380 
Dallas, TX 75243 


yee v 
q | Lifetime warranty is backed 
\ | by 27 years of commitment. 
Copper- a rods \ | 
maximize electrical efficiency. \ | 
. | 
Xx | 
a_ x 
Fi Available in AMPS (825) 
; and GSM (900). 
\ 
cir agin circuit board * \ \ 
sie ld tuning. \ 
Flexible 17-7 PH 
nai steel whip bends 
gn ounces back. 
Including industry's 
only flexible 
pre coil, 


— low-impedance 
ign bas proven greater 
transmit range with radiat- 
ing circuit outside vehicle. 


Sleek inside coupler blends in. 


Tiny base with 3M’s best adhesive 
gives maximum on-glass grip. 


No Other On-Glass Antenna 
Stands Up To Larsen. 


PWORLD'S = For on-glass antennas, dropped calls. And of course, make 
happy subscribers. 


Ze Oe i iiees Larsen’s state-of- 
We awrennas = the-art features So call 800-426-1656 or fax 


set industry standards. They max- @ 206-944-7556. 
imize cell system performance. ® 
lassen Fintennas 


Increase voice quality. Prevent 
The Clear Choice™ 


Circle (27) on Fast Fact Card 


LTR SITE 


x 
DIGITAL 


x 
x 
AREA-WIDE MPT 
1327 TRUNKED: 
NETWORK 
x 


MPT1327 FIXED 
- “GATEWAY? 


RADIO 


"STANDARD MPT 
~ 1327 RADIO 


DTMF MICROPHONE 


Cell Site Lightning 
Protector with Built-in 
Sampler Port 


a’ 


TDR testing for VSWR 


V Power monitoring (relative) 
V Spectrum analysis (relative) 
V Protector testing (fail safe —- no harm) 
VY Local and remote strike counting 
V 10 year (24 hour turnaround) warranty 


You can’t do these with a 1/4 wave stub! 


4 MADE IN U.S.A. KP olyPhaser1 


CORPORATION ®° 


(800) 325-7170 mm (702) 782-2511 mi FAX: (702) 782-4476 
2225 Park Place mi P.O. Box 9000 mi Minden, NV 89423-9000 


Circle (28) on Fast Fact Card 


32. Mobile Radio Technology October 1994 


Figure 2, An existing LTR system is intercon- 
nected with a new MPT1327 system. LTR radios 
use DTMF to dial various MPT1327 addresses, 
and MPT radio users dial the crossband system 
address for automatic connection with the LTR 
fleet on a group basis. Alternatively, if they have 
DTMF overdial facilities, they may call individuat 
LTR mobiles and/or groups of mobiles. 


setup and maintenance functions. 

Figure 1 on page 28 shows the block 
diagram of one such crossband system. 

Signaling of some kind is needed to give 
the crossband system details about the re- 
quired interconnection. For example, in an 
MPT1327 system, it would be the address 
of a subscriber, and in an LTR system, it 
would be the group identification of the 
fleet to be called. 

The crossband system is designed to 
handle many incoming signaling formats, 
including continuous tone-controlled 
squelch system (CTCSS), tone sequential 
and dual-tone, multiple frequency (DTMF) 
signaling. 

CTCSS signaling can be appropriate if 
only limited call address information is 
required, as is the case with interconnec- 
tion to group-based LTR systems. The ad- 
vantage of CTCSS is that it usually is al- 
ready available in the mobile fleet, so any 
additional costs are minimal. 

Five-tone sequential signaling is popu- 
lar in many countries, but it is relatively 
inflexible. Although the crossband system 
is configured to use il, tone sequential 
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When it comes to antenna site space in Southern California, we're proud to offer a parade ; 
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signaling generally is not as cost-effec- 
tive as CTCSS or DTMF. 

The DTMF system has a number of key 
advantages: It works well: practically any 
brand of mobile unit supports DTME, of- 
ten as a standard “built in” feature, and in 
all cases, DTMF is readily available at low 
cost. Most importantly, DTMF offers 
“free-format™ dialing. supporting any num- 
bering system from single-digit messages 
to 16+ digit messages, as required for in- 
ternational PSTN access. 

Most trunked radios also support “over- 
lay” DTMF signaling, such that once the 
trunked call is set up and the radio is on a 
traffic channel, the user can key in DTMF 
messages of any format that can be used 
for signaling into the alternate direction. 
An example would be to call from an 
MPT1327 system into an LTR system or 
into an alternative 
MPT1327 system. 

For these reasons, 
DTMF signaling has 
been adopted as the 
standard signaling 
method for the 
crossband system. 

Important tasks 
for the crossband 
system are the over- 
all call setup and 
maintenance func- 
tions, which are 
provided by a pro- 
grammable micro- 
processor-based 
management system. 

Two RS-232 serial ports provide com- 
munication with either the conventional or 
trunked side of the radio system. Commu- 
nication with the trunked radio is either 
based on a proprietary protocol for spe- 
cific types of radios or, in the case of 
MPT1327 systems, the universal MAP27 
standard communication protocol is used. 

Finally, the system includes all neces- 
sary audio processing functions such as 
level contro] and impedance matching. 

A vital design achievement is that 
changes to the mobile fleet are minimal, if 
they are required at all. The crossband 
system generally is compatible with prac- 
tically any standard conventional or 
trunked radio, existing or new—an essen- 
tial capability to keep the interconnection 
process practical and economically viable. 


Basie operation 

In view of the crossband system's ex- 
tensive flexibility, there is no single op- 
erating mode. To illustrate the basic 
system operation, though, we will de- 
scribe a scenario wherein an existing 
conventional single-channel private 


... the conventional 
radio “behaves” as 
though it were a trunked _ ‘ily. 
radio. The remote trunked 
subscriber receives the 
call as if it were made by 
a trunked radio. 


mobile radio repeater system is linked 
to a newly established MPT1327 wide- 
area trunked network. 

lt is assumed that a company’s conven- 
tional radios communicate with each other 
and a base control point via a repeater that 
provides satisfactory and adequate service. 
The company wants to expand its activi- 
lies with a new operating division that 
requires substantial additional coverage 
unavailable from the current repeater, but 
readily provided by a trunked system in 
the area. 

Although the new division normally 
communicates only with its own units, 
sometimes it has to communicate with 
units in the original fleet. Converting 
entirely to use the new trunked network 
would solve the problem, but such a 
conversion is not economically practi- 

cal, nor is it re- 


ally necessary, 


because the con- 
ventional re- 
peater serves the 
existing opera- 
tions satisfacto- 


A crossband 
system installed at 
the repeater and 
connected to a 
fixed trunked radio 
for trunked net- 
work access links 
the two systems 
together as and 
when operation- 
ally required. 

The conventional repeater system con- 
tinues to operate normally and so does the 
new trunked fleet on the trunked repeaters. 

When a user on the conventional system 
calls a trunked radio, Fleet Number 256, 
for example, the operator transmits a 
DTMF sequence: 2-5-6-#. The crossband 
system recognizes the interconnect request 
to trunked mobile No. 256. The serial com- 
munications link between the crossband 
system and the fixed trunked radio at the 
repeater causes the trunked radio to set up 
a call to unit 256. At the same time, the 
crossband system keys the repeater. Call- 
progress tones and other advisory mes- 
sages generated by the trunked radio are 
now heard by the conventional mobiles, 
including messages such as “ringing,” 
“busy” and “not available.” 

In other words, the conventional radio 
“behaves” as though it were a trunked ra- 
dio. The remote trunked subscriber re- 
ceives the call as if it were made by a 
trunked radio. 

The system operates similarly in 
the reverse direction. When a trunked 


(MIDLAND is 


Introductory 
Mobile Antenna 
of Your Choice 


Seeing is believing, That's 
why we want to send you a 
sample of our new premium 
quality LMR antenna line. 
You'll see for yourself that 
Midland is the better value. 


Just fill out the coupon below and 
fax tous: Or call, 


YES. I'm interested in your new 
Antenna Line and qualifying for a 
FREE (no obligation) sample. Fits 
standard 3/4" mount. 


lama: 
[| LMR two-way radio dealer 
[| Large self-servicing user 


City 


State, Zip 


Telephone 


In U.S.: Phone 1-800/MIDLAND Ext. 1690 
FAX: 816/920-1144 

In Canada: Phone 905/839-1700 

FAX: 905/839-7411 
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Figure 3. Two trunked systems are linked using overlay DTMF signaling _ nection to provide continuous coverage for roaming mobiles and/or where 
for intersystem dialing. Such a link may be established where two carri- _ direct control center interconnection is not possible or practical. 
ers operate adjacent or overlapping trunked systems that need intercon- 


Adjustable Jaws Keep 
Portables Handy! 


> The new PortaGrip® from Pana Vise keeps portables 
and two-way radios close and handy. 

> Sure-grip soft jaws adjust from 1.6-2.6" wide and 
won't scratch or mar equipment. 

> Easy-to-use, effortless “one-hand” operation. 

> Adjusts to right- or left-hand use. 

> Installs quickly into cars, trucks, forklifts, carts, even 
offices — wherever radios are used! 

> The PortaGrip® holder is sold alone (Part No. 701) 
or with a fully adjustable mount (Part No. 707). 


® PanaVise Products, Inc. 
EN iN] [ON = 1485 Southern Way, Sparks, NV 89431 
Tel: 702-353-2900 Fax: 702-353-2929 
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The New Standard 


in Wireless 
Measurement Tools 


is Coming. 


Soon. 


Never before has a wireless instrument offered such a broad spectrum 
of measurement features in a single product. 


Features 

* Simultaneously measures traffic, signal strength, 
BER, interference and more with a combination 
of dedicated, tunable receivers. 

* Capable of realtime decoding on all paging 
formats. 

¢ RSSI, BER, and interference mapping of any 
geographical area of interest. 

* Portable, lightweight, and rugged with shoulder 
bag and battery pack options. 

* Digital handheld control and display unit. 


* Comprehensive throughput, traffic statistics and 
batch efficiency capabilities. 

® Trigger and record by user defined capcodes, 
message content, message length, and 
alpha/numeric formats including wild cards. 


For more information about our revolutionary new 
measurement tool, call us at 800-800-7465. 


Benefits 

* Multiple test results correlated with time and 
position stamps to dramatically improve 
trouble-shooting capabilities. 

¢ Dynamic capture, display, and logging of all 
paging traffic. 

* Isolate specific performance problems to 
pinpointed locations in your service area. 

* Revolutionary field maintenance capabilities 
available anywhere you go. 

¢ Program, log, and display measurement results 
without a personal computer. 

* Accurate feedback on key network performance 
parameters. 

* Foolproof verification that specific pages have 
been sent out over the air. 


306 Enterprise Drive 
Forest, VA 2455] 
FAX 804-385-7692 


Your Wireless Connection. 


Circle (33) on Fast Fact Card 


a a 
eS 


subscriber calls a conventional unit, he 
calls the crossband system's trunked radio 
address, which switches the call through to 
the conventional repeater. The trunked 
system radio then functions as an exten- 
sion of the original conventional network 
until the call is cleared, either by the 
trunked system caller or by the conven- 
tional unit operator, by sending a *# 
trunked call termination command. 
Except for a DTMF encode capability (a 


standard option on many types of radio 
and in all cases a readily available low- 
cost option), no changes are required to 
existing conventional radios, and the new 
trunked radios are completely standard 
units. 


Applications 

The ability to connect various systems 
opens up a wide range of operational sys- 
tem implementations. 


VOX System 


NOISE-ATTENUATING HEADSETS 
WITH VOX 
A built-in Voice-Activated (VOX) 
module allows clear, “hands-free” 
transmission in noisy work areas. 
A short radio adapter cord connects 
_ directly from a Series 7200 Headset 
to your portable two-way radio. 
* Noise-canceling microphone, 
either boom-mounted or throat mic 


* Headset noise reduction rating of 
24 dB 


Push-to-Talk System 


NOISE-ATTENUATING HEADSETS 

WITH PTT (Push-to-Talk) 

ADAPTER CORDS 

The PTT Adapter attaches to belt or 

clothing and acts as an interface 

between Series 7000 Headsets and 

your portable two-way radio. 

Choose from eight headset models 

for your particular application. 

* Noise-canceling microphone 

* Headset noise reduction rating of 
24 dB 


Adapter cords available for all two-way radios. 


For more information and a Free Demonstration, call or write: 


| - Darzi Clare courany 


att 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL:(508)751-5800 
©1992 David Clark Company Inc. 


Visit us at WCE, Booths 314 & 316. 


38 Mobile Radio Technology October 1994 


FAX:(508)753-5827 


Circle (34) on Fast Fact Card 


An obvious application is to provide a 
gradual migration path to a trunked sys- 
tem, allowing the customer to spread out 
the required investments over a longer 
period to avoid one large capital expendi- 
ture that may not be practical. 

From an operational point of view. there 
are far more important applications. 

The system may be used to extend exist- 
ing trunked system coverage into areas that 
it cannot cover with trunked repeaters, 
perhaps for technical reasons. If for ex- 
ample, the trunked system operates at 
VHF, it might not penetrate a large shop- 
ping complex as reliably as a dedicated 
UHF repeater. Economic reasons may 
limit coverage. For instance, trunked cov- 
erage of certain rural areas may be too 
expensive. Trunked coverage into tunnels 
and other underground areas generally is 
impractical. 

In a different application, the trunked 
system may be used to provide a “dial up” 
link among two or more conventional sys- 
tems, using the trunked network's wide- 
area coverage as an “umbrella” for scat- 
tered local operations. 

Finally, the new interconnect system 
may be used for back-to-back connection 
of trunked systems. Figure 2 on page 32 
shows an existing LTR system intercon- 
nected with a newly established MPT1327 
system. LTR radios use DTMF to dial 
various MPT1327 addresses. and MPT 
radio users dial the crossband system ad- 
dress for automatic connection with the 
LTR fleet on a group basis. 

Figure 3 on page 36 shows an applica- 
tion in which two MPT1327 systems are 
linked using overlay DTMF signaling for 
intersystem dialing. Such a link may be 
established where two carriers operate 
adjacent or overlapping trunked systems 
that need interconnection to provide con- 
tinuous coverage for roaming mobiles and 
where direct contro] center interconnection 
is not possible or practical. 


Conclusion 

Because of the universal concept of the 
new crossband system, it is practical to 
interconnect a wide range of conventional, 
analog and digital trunked systems with- 
out requiring “super mobiles” that are in- 
dividually compatible with different 
trunked networks through which they 
communicate. 

This flexibility opens up a wide range of 
applications that will enhance the applica- 
tion of mobile radio as an effective busi- 
ness communications tool. 
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Are We Confident Enough In EDACS 
To Send You To The Competition? 


If you're actively looking for a trunked radio com- 
munications system, we'll send you to see an EDACS 
installation, and then to a competitor's site. See both 
systems in action, talk to actual users about how: theityy, 
systems make them more efficient. : ; 

There’s no question that once you've seen the 
best that both have to offer, you'll choose EDAES: 

Public safety officers depend on EDACS to 
keep critical communications open in spite of 
explosions, fires, lightning strikes, and tropical 
storms, They count on EDACS because its fails 
soft, fault-tolerant trunking won't revert to 


conventional mode in the event of site controller 
failure. In an emergency, you can’t wait for an open 
channel. EDACS nonstop trunking means no waiting. 
And that means a fast response time. 
| What's more, EDACS' modular building block 
design is easily expanded. So your system can be 
modified as your needs change. That safeguards your 
communications investment. 
EDACS. See it, and you'll believe it. To arrange your 
on-site visits, or for a free guide to EDACS, call Ericsson GE 
at 1-800-43-12345." (In Canada, call 1-804-528-7643.) 


Technology That Exceeds The Standard 


*Participants in above offer must meet general qualifications. Call for more information. = 
Ericsson GE reserves the right co cancel or amend this program at any time. ERICSSON — 
E:DACS es a crademark of Eriessun G2 Mobile Communications Ine 


O14 Ericsson GE Mobile Communications Ine 
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Mobile data for utility workers: 
Is it worth the investment? 


It is time to bring field workers into the community of mainframe users by 
using a mobile radio network. Install a start-up mobile data system and 
shake out the bugs. The return on investment is worth the effort required. 


By Tom Thorsen 


In these times of cost-cutting by utili- 
ties. does the expense of providing direct 
computer access to the mobile worker re- 
ally pay off? 

It is the same old story; everybody who 
needs database access has il, except the 
employee who works outside the office. If 
he is lucky, he can persuade the dispatcher 
via voice radio to access the database for 
him, Then, of course. the dispatcher has to 
read it out loud, and the field worker has 
to write it down—quickly. If the informa- 
tion is technical. complicated or lengthy, 
good luck on getting it right the first time. 
Furthermore. when the worker is using 
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voice mobile radio, there are bound to 
be interruptions from other users on that 
frequency. plus the normal static and 
interference. 

Now visualize the same field worker 
with a laptop personal computer (PC) in 
his vehicle. The laptop is plugged into a 
mobile radio data modem, which is 
plugged into the same mobile radio that 
previously was used for voice. Instead 
of trying to reach a dispatcher, the field 
worker signs on directly to the corpo- 
rate database and looks up the required 
information himself. Not only is this pro- 
cess more convenient, it saves time, it 
is error-free, it bypasses the dispatcher 
bottleneck and the information is abso- 
lutely up to date. 


Figure 1. This diagram shows how the mobile data software has been used by Dataradio, Motorola 
and Ericsson GE in each company's network. The dotted line between the three network control 
units (NCUs) represents a feature called inter-base station control {IBSC) that allows users on the 
three networks to communicate peer-to-peer to receive the conference feature. Thus, the software 
brings each network into a common interface without regard to radio frequency, proprietary radio 
hardware, user location or the number of base stations on the network. 


How does mobile data pay back the 
corporate investment in hardware and 
software? 


Employee expense 

The largest cost to any business is the 
expense of supporting each employee, 
Besides salary and benefits, there are work 
space, tools, vehicle expense, liability in- 
surance and worker's compensation. For 
every worker who is not required. there is 
a significant improvement at the corporate 
bottom line. 

Consider one example: the daily routine 
of the connect/disconnect (CD) worker, 
Without mobile data. the worker gets a list 
each morning of customers to add or to 
delete from the power network. Because 
the list was prepared the day before, 
there is no way to know if any of the 
disconnect orders were paid since 
the list was printed. The worker 
does his job, based on yesterday's 
data, and hopes he does not have to 
reconnect too many of the discon- 
nects, But of course, he does, and if 
he meets an irate homeowner, he 
has to try to verily the disconnect 
order by phone or by voice radio, 
adding 10 minutes or so to the call. 
The same worker with mobile data 
can check each customer's payment 
history before he disconnects serv— 
ice, Not only does he save a second 
trip to reconnect, but he keeps the 
customer happy. too. 

Formal studies of the cost say- 
ings achieved using mobile data 
for CD alone show a 150% 
improvement in the number of 
work orders completed, a reduction 
in overtime to nearly zero and 


Thorsen is director of wide-area network prod- 
ucts at LXE, Noreross, GA. 

The Comm-Rad software referred to in the 
article is supplied by LXE, 
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WHATEVER YOUR GAME" 
YOUR BEST BET IS... 


Vocjian’s "BASE COMMANDER" 


Fleet Management Systems 


In-Plant Hardware/Software design and Manufacturing provide assurance that we can meet your system needs 


Since 1975 Midian's Fleet product designs have 
been head and shoulders above the competition. 
my R i Our design team has 117 years of combined 

ae experience in Communications Electronics. This 
translates to systems that are configurable to the 
varied needs of your customers. 


s 
s 
s 
_ Whether your application is for mobiles, . 
portables, remotes, bases or repeaters, 4 iy 
_ our boards, under-dash boxes, handset, are 
or microphones will fill the need. 


Some of the many system features provided are as 
follows: 


¢ Automatic Number Identification 
¢ Emergency Number Identification 
¢ DTMF and Five-Tone Formats 

* Optional GE-Star® 


¢ Transpond SL =e 
* Status/Location So ig te 
; * Midian Deadbeat Disable with Re-enable = POLICE = 
< * Non-Predictive Decoding SSS 
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customer satisfaction improved 100%. 
Thus, mobile data makes each field worker 
more productive, and that requires fewer 
workers. Also, the number of dispatchers 
and other administrative people can be 
reduced because there is less need for both 
voice and written communication. Finally, 
more users per frequency can be added to 
the radio network because data over radio 
is five to 10 times more efficient than 
voice over radio. 


Bottom line: Mobile data improves ev- 
ery field worker’s productivity and gives 
that worker more control over job-related 
information, improving the worker's mo- 
rale and the customer's satisfaction. 


Safety 

In an emergency, voice radio traffic in- 
creases so rapidly that emergency crews 
can lose 15 minutes or more in trying to 
send a message 10, or receive a message 


Tone Panel & Interconnect 


In One Powerful Package ! 


Literally thousands of two-way radio dealers have come to 
rely upon the Zetron Model 48B Repeater Manager for full- 
featured, mobile telephone service or for customer-owned, 


in-plant radio/paging systems. 


@ Two phone lines for extra flexibility 


Call it up from your PC and view/change settings! 

Bill by airtime used and numbers dialed per user 

Pirates!? Require both ANI & CTCSS/DCS for access 
Enjoy maximum range via ToneLock decode sensitivity 
Unique 7-digit phone number per user, via one DID line! 
Supports most radios (CTCSS/DCS, 2-tone, 5-tone, DTMF) 
Add pagers to your system...even talkback pagers! 

Need technical assistance? Let Zetron dial it up! 


You owe it to yourself to find out how these and 


other surprising capabilities of the 48B can 


solve your needs. 


Call today. The applications are endless! 


(ZETRON), 


Go with a name 
you can trust ! 


Zetron, Inc. 

12335 134th Ct. N.E. 
Redmond WA 98052 
Phone: (206) 820-6363 
Fax: (206) 820-7031 
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from, the dispatcher. When the emergency 
crews switched to mobile data, the 15- 
minute delay became a 15-second data 
exchange with no errors and no need to ask 
the dispatcher to “say again.” 

Using mobile data for rapid response to 
damage reports can save lives. When a 
vehicle hits a power pole, or when a storm 
sweeps through a community, downed 
power lines, fires and other disasters re- 
quire prompt access to shut off utilities to 
certain locations. By rapidly accessing the 
power grid database via mobile data, the 
emergency crew knows exactly where to 
start the emergency routine. Direct access 
via mobile data communications allows 
the crew to identify and to order replace- 
ment parts quickly via the corporate main- 
frame. This reduces downtime and puts 


Mobile data improves 
every field worker's 
productivity and gives 
that worker more control 
over job-related 
information .. . 


paying customers back on line sooner. 

In studies made by several utility com- 
panies, prompt response to damage reports 
and customer complaints has not only put 
the users back in service sooner (which 
means more revenue), it demonstrated the 
utility's commitment to the safety and wel- 
fare of its customers. 

Bottom line: Safety and response time 
go hand-in-hand. Mobile data provides 
fast, accurate information to the work 
crew, reducing the threat of injury or loss 
of life to workers and customers alike. 


Real time vs. lost time 

Suppose your job as a field service rep- 
resentative requires you to investigate a 
possible current diversion. If you are on- 
line via mobile data to the corporate data- 
base, you can easily match the meter num- 
ber to the address, determine whether the 
meter is stolen, check to see whether the 
account is active, and look at the history of 
the customer to see whether he has a pro- 
file of current diversion activity. Checking 
this information on-site via mobile data 
provides immediate proof of theft of power 
and sufficient reason to disconnect the of- 
fender immediately. Without mobile data, 
it could be the next day before the current 
diversion is verified, and by then it already 


“Inever opened the manual for my HP 8920A.” 


Either the new HP 8920A RF Commu- 
nications Test Set is easy lo use, or 
the people who use it are particularly 
intuitive. 

We can’t vouch for the latter, but 
there’s a lot we can offer about 


the former. Like what, you ask? Like 
the fact that virtually every RF test 
you'll ever need to do is available at 
the push of a front-panel button. 


The result? You get your job done 
faster. And better. Because the 

HP 89204 provides high-performance 
spectrum analysis, built-in encode/ 
decode capabilities for paging and 


trunking, and easy-to-use software for 


fast, repeatable, documented results. 


Speaking of pushing buttons, just 
push 1-800-344-3802 and ask for 
Ken or Charlie. They're two 
seasoned vets who can answer all 
your questions. They can also give 
you the details on how to get the 
HP 8920A for under $12,500. 


The HP 8920A — the end of manual 
labor. 


Circle (38) on Fast Fact Card 


Latest Enhancements 
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for SINAD (300 Hz to 10 kHz) 
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accuracy 

* Signal/noise ratio 
measurement 


e Adjacent channel power 
measurement 


There is a better way. 
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may be restored to its normal condition. 

In another scenario, a storm causes a 
power outage in a localized area, creating 
more work than the crew in that area can 
handle alone. Via mobile data, crews with 
litle or no emergency work can sign onto 
the work order log and take the jobs near- 
est to them, completing the restoration 
sooner and more safely. 

In another example, the engineering de- 
partment goes on a site survey for a new 
shopping mall. Without mobile data, all 
the information is gathered off-line and re- 
entered when the team retums to the of- 
fice. With mobile data, the engineers do 
their job on-line at the job site and finish 
in real time. All it takes 1s a mobile data 
interface in the engineering van, and the 
site team efficiency improves immedi- 
ately. No new errors are created when the 
site work is re-entered in the mainframe 
hours. later. 

Bottom fine: Time is money, so using 
time more effectively allows more work to 
be completed by each worker. 


Hardware and software 

In the utility industry, IBM mainframes 
and mobile radio networks are Common. 
Millions of dollars are spent every year 


keeping these vital resources up to date 
and 99.9% available at all times. But, as 
with oil and water, mixing these two Te- 
sources takes a lot of “stirring” by some 
authority that wants to see it really hap- 
pen. Because these two groups rarely te- 
port to the same company vice president, 
finding that authority is a big problem, but 


Time is money, So using 
time more effectively 
allows more work to be 
completed by each 
worker. 


it can be done. 

Consider the following utility compa- 
nies: Duke Power, Florida Power & Light, 
Union Electric, Con Edison, Arizona Pub- 
lic Service, Sasktel. Niagara Mohawk 
Power and Central & South West Services. 
What do they all have in common? They 
all purchased the same mobile data soft- 


ware solution, Comm-Rad. 

The software solution is designed to 
deliver IBM SNA/SDLC data to a laptop 
PC in a vehicle via mobile radio. This 
means that the data on a PC in the office 
can be displayed on a PC in a vehicle. No 
changes to the IBM applications are re- 
quired to transmit them via mobile radio. 
Information accessed via CICS, IMS and 
TSO is available from the vehicle. 

The user can select certain fields of data 
from the 3270 screen, leaving unnecessary 
information off the field worker's screen. 


Dispatching 

As an option, data from the call-taker 
can be entered into the host computer and 
called up by a radio dispatcher for trans- 
mission to the appropriate field worker. 
When the work is in progress or com- 
pleted, the worker sends that information 
back to the host and the dispatcher simul- 
taneously. This process allows the call- 
taker lo know the current status of the job 
without asking the dispatcher for an oral 
update. 

The software does for mobile radio net- 
works what Novell does for local area net- 
works: It provides a software solution for 
moving data from point A to point B. More 


LON SOLAR ELECTRIC 
Ej 1 spECIALTIES CO. 


P.O. Box 537 = Willits, CA 95490 
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Order Hotline 800-344-2003 


Turn your service center 
into a profit center 


You've landed the service 
contracts — now make 
sure that they build your 
bottom line. ServicePlus 
integrates and manages 
all administrative and 
decision support pro- 
cesses throughout the 
service cycle, 

From a single point of entry 
(Logbook), you can access 
accurate customer data, 
equipment history, technicians, 
suppliers, service contracts, 
inventory and dispatch. This 
modular system uses look-up 
tables and pre-set defaults to 


ServicePlus’ 


Service Information System 


Hottest Price/ 
Performance 


$7780 


make Work Order data entry niet stable 
and information retrieval fast system including: 
and easy, SP Manager, Logbook, 
ServicePlus modules include: Inventory Control and 
Service Contracts. 


« SP Manager 

* Logbook (Work 
Orders/Invoicing) 

Inventory Control 

* Service Contracts 

Dispatch 

¢ Purchase Orders 

* ACCPAC Plus™, Great 

Plains™ or SBT™ Accounting 

Interface 


re 


ServiceWare 
Corporation 


Tel: (613) 521-7391 
Fax: (613) 521-5595 
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THE 592T — PERFECT FOR HIGH NOISE ENVIRONMENTS. 


Shure’s new 592T handheld electret condenser microphone is the only land mobile 
microphone with patented noise-cancelling technology. The 592T also has extremely 
low sensitivity to hum and low susceptibility to radio-frequency interference. All this 
provides crisp and clear communication — even in the noisiest environments. 

Like all Shure ModuLink® microphones, the 592T features a Million Cycle Plus™ leaf- 
type switch for longer, trouble-free use and a virtually indestructible Armo-Dur® case. 


MODULINK® TECHNOLOGY — MAKES CONNECTION AND 
CORD REPLACEMENT A SNAP. ) 
The 5927 is part of Shure’s patented ModuLink System 1. 4 


Modular cordsets allow the 592T to plug instantly into | jiu | 
virtually all popular radio transceivers with no hardwiring, pa 
making installation and cable replacement literally a snap. ae 
Modular plugs snap quickly into the base 
BUILT BY SHURE MEANS BUILT TO LAST. Semcsiae 


You'll be able to see and feel the quality of our 
tele as soon as you pick one up. No 
microphones are tested tougher, last longer or 
perform better. 


For more information about Shure ModuLink 
microphones, cordsets and compatible trans- 
ceivers, call 1-800-25-SHURE. 


The 5907 transistor omplified dynomic (left) ond 8851T ® 
continuous tone (right) microphones ore also port of the Ss ee 
ModuLink System 1. 
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than that, as with Novell, the software pro- 
vides information to the user about who is 
on the network, diagnostic information for 


troubleshooting, and reliable delivery of 


error-free data to the user. 

There are no industry standards for mo- 
bile data communications. Each manufac- 
turer of radio modems uses a proprietary 
protocol, and each network has its own 
scheme for delivering information to the 
user. So far, the software has been used 


successfully by three radio modem manu- 
facturers: Dataradio, Motorola and 
Ericsson GE. A block diagram of how the 
software is installed with each of these 
networks is shown in Figure | on page 40. 

The dotted line between the three net- 
work control units (NCUs) represents a 
feature called inter-base station control 
(IBSC) that allows users on the three net- 
works to communicate peer-to-peer to re- 
ceive the conference feature. Thus, the 
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o'clock, 


ay ‘ollernpen. 


o you know 
where your 
igital pages are? 


Datanet captures, logs, analyzes 
and displays information related to 
on-the-air performance of your 
digital paging channels. 


You get a snapshot of every batch 
showing air time efficiency and 
queue time on a continuous basis. 
Information is reported statistically 
and graphically. Know where your 
pages are around the clock with 
Datanet from TGA 


Redefining the art of electronic messaging 


DATANET KNOWS 


PRISM 


GA 


Systems, Inc. 


800-998-TGA1 


404-441-2100 
FAX 449-7740 


Suite 150 
3100 Medlock Bridge Road 
Norcross, Georgia 30071 
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software brings each network into a com- 
mon interface without regard to radio fre- 
quency, proprietary radio hardware, user 
location or the number of base stations on 
the network, 

Of course, it all comes down to money. 
Improving efficiency, safety and customer 
support saves money, but building a radio 
data communications network costs 
money. With the right software, getting 
started does not require a large investment. 

Typically, a new software user begins 
with a 10- to 25-vehicle system. The soft- 
ware portion costs less than $100,000, and 
each vehicle installation adds another 
$3,500, assuming the existing voice radio is 
adopted for data communication use. This 
brings the hardware and software start-up 
cost for a 25-user system on line for less 
than $200,000. Because no IBM applica- 
tions need to be modified or written espe- 
cially for the conversion, there is no signifi- 
cant management information system (MIS) 
expense. Training takes five days. 


User attitude 

How does the average utility field 
worker adapt to doing his job with a com- 
puter? With enthusiasm! 

The notion that “big guys with dirty 
hands” would not even touch the PC key- 
board has been completely dispelled by 
experience. The terminal software is de- 
signed for easy use by inexperienced us- 
ers. This is done through scripting, a fea- 
ture that allows each utility to create easy- 
to-use keystroke patterns to accomplish 
complex responses and inquiries. 

Another feature will be added to allow 
Windows software to operate in the remote 
terminal. This feature will further simplify 
use by the field worker. In every case, even 
the most reluctant worker has discovered 
that the use of a mobile data terminal 
makes his job casier and gives him more 
control over getting his job completed in a 
safe and timely fashion. 


Summary 

Mobile data is the last frontier in the 
world of data communications. Every util- 
ity company in America has a huge data- 
base that usually resides on an IBM main- 
frame. Enormous progress is made every 
year in making that database more avail- 
able to all the workers who need it, as long 
as they are connected via wireline. It is 
time to bring the rest of the workers, the 
ones in the field, into the community of 
mainframe users. There are proven solu- 
tions to the delivery of mainframe data 
over the mobile radio network. Now is the 
time to install a start-up mobile data sys- 
tem and shake out the bugs. The return on 
investment is worth the effort. 


POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
Cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx754"W x 9%4"D) or the SL-11R (2% "Hx 7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
Current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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artin County Sheriff’s Office 
picks mobile computing system 


More stolen cars are being recovered, more wanted persons are being arrested 
and officer safety has been enhanced with the use of mobile computers. A 
suitable RF modem and network controller are key components. 


By William Sprague 


Reduced budgets and staffing problems 
are requiring law en- 
forcement agencies 
worldwide to re-evaluate 
how they perform their 
duties. Many depart- 
ments are investigating 
how high technology can 
help them to cope with a 
growing workload. One 
technology being exam- 
ined is the computer 
not just desktop comput- 
ers, but mobile comput- 
ing systems that stream- 
line operations, cul re- 
port-writing time, reduce 
paper-handling and in- 
crease overall efficiency. 
(See Photo | to the right.) 

In the summer of 1991, 
the Martin County 
Sheriff's Office, Stuart, 
FL, began to research 
mobile data terminal 
(MDT) and mobile com- 
puter terminal (MCT) 
technologies. MDTs have 
been in use for many 
years. Most police de- 
partments are familiar 
with one or more of the 
available MDT variations 
and their limitations, On 
the other hand, MCTs are 
a rather recent development. The MCT is 
a combination of a radio frequency or cel- 
lular telephone modem and a computer. 

Although MDT technology is well- 
established. it has not evolved much since 
its introduction. The available MDTs have 
limited capabilities, and it is difficult to 
alter their programming. In contrast, the 
MCT can be a state-of-the-art 486 note- 


book or an economical 286 or 386 desktop 
computer. These computers have enor- 
mous storage advantages compared to 
MDTs. not to mention increased power and 


% 


Photo 1. Mobile computing systems streamline operations, cut report-writing time, 
reduce paper-handling and increase overall efficiency. 


access to literally thousands of off-the- 
shelf software packages. 


Laptop applications 
The Sheriff's Office wanted to use the 
MCT for three basic functions: for com- 
munications, for report-writing and data 
collection and for storing information. 
& Communications — As a communi- 


cations device, the MCT commonly is con- 
nected to larger computer systems, Con- 
nections are made using standard elec- 
tronic protocols and solid wires, telephone 
lines or microwave ra- 
dio links. The MCT it- 
self operates a commu- 
nication program that 
allows if to conumnuni- 
cate with the host com- 
puter. (See Photo 2 on 
page 50.) 

To operate effec- 
tively in a motor ve- 
hicle. a device must be 
installed to allow a ra- 
dio channel to be used 
as the data communica- 
tions transmission me- 
dium. Although radio 
interfaces have been 
available for nearly 20 
years, it has been diffi- 
cult to configure a sys- 
tem to allow 30 or more 
vehicles to share a 
single radio channel 
without mixing data in- 
tended for one vehicle 
with data intended for 
another. Various meth- 
ods have been used to 
solve similar computer 
network problems. For 
the radio interface to 
communicate properly, 
the integration of sev- 
eral of these methods 
was required, (See Photo 3 on page 51.) 

& Report-writing and data collection — 
The mobile computing system should help 
patrol officers and investigators to prepare 


Sprague is a sergeant with the Martin County 
Sherilf's Office, Stuart. FL. Metroplex Mobile 
Data, Fort Lauderdale, FL, supplied the mobile 
computing system described in this article. 
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Before NEC Sport II Pagers... 


Because your business shouldn’t be all business. 


Selling to people in gray flannel is great. But there’s i gets Affordable. Very stylish. And they’ve 
a crowd cut from a different cloth that’s ; got NEC’s reputation for quality written all 
calling for pagers, too: moms and over them, Just the thing you need to heat 
seniors, kids and joggers, plus a whole up your pager sales. So if you'd like to 

lot more. That’s why NEC makes =» ¢Xpand your pager business, start thinking 
Facts Sport™ I] pagers, They’re color- "| in color...with NEC Sport II pagers. For 
ful, just like the people who buy them. j more information, call ]-800-CALL-NMI. 


49 1994 NEC America, Inc, 
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Photo 2. The mobile communications terminal includes an RF modem (left) and a color computer. 
The computer operates a communication program that allows it to communicate with the host 
computer. The RF modem is capable of a maximum data rate in excess of 18,500-bit packets per 


second, 


reports. It should be able to capture data 
directly from an officer's report, eliminat- 
ing the need for clerks to read every report 
and to retrieve Stalistics required by the 
state and federal governments and by the 


Sheriff's office's own records management 
system. 

Once data are collected in the field, they 
can be routed to multiple databases with- 
out human intervention. A survey con- 


firmed that the use of notebook-size por- 
table computers allows better police re- 
ports to be prepared in less time and to the 
greater satisfaction of the police officers. 
(See Photo 4 on page 52.) 

p> /nformation storage — The mobile 
computing system should store electronic 
reference libraries for use in the field. 
Modern police officers must have a vari- 
ely of information close-at-hand. The de- 
partment maintains hundreds of volumes 
of information that obviously cannot be 
transported in printed form by patrol of- 
ficers when they go into the field. 

Examples of useful information include 
details about hazardous materials, the 
computer-aided management of emer- 
gency operations (CAMEO), charge and 
statute information and the Sheriff's 
Office’s standard operating procedure. 
Without such information in the field, the 
officer may be forced either to act without 
it, to drive to the police station to use 
reference books or to call for assistance. 
Standard computer software can be used 
to produce electronic forms for most of 
this type of information. Each MCT can 
carry the information, giving patrol offic- 
ers wider access lo it. 

Above all else, some mechanism 


Viking: Radios [hat 


FOR THE NAME OF THE E.F. JOHNSON DEALER NEAREST YOU, CALL 1-800-328-3911 ExT. 6380. 
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e994 EF, Johnson Co, 


must allow the officer to use the report- 
writing features and to remain in con- 
stant communication with the dispatch- 
ers. In our case, we also wanted the 
MCT system to be compatible with our 
existing computer-aided dispatch 
(CAD) and radio systems. 


Wish list 

Based on our research, we listed what 
we had Jearned and the goals that we 
wanted to accomplish both immediately 
and over five or 10 years as functions that 
are unavailable today become available. 

This “wish list” includes: 

Q laptop or notebook computers in the 
vehicles, 

C optional printer support. 

O radio modems (as opposed to cel- 
lular). 

O car-to-car communications. 

Q) multi-car conferencing. 

O access to FCIC/NCIC. 

O the ability to integrate into our exist- 
ing records management system. 

QO E-mail. 

O compatibility with automatic vehicle 
location (AVL) or Global Positioning Sys- 
tem (GPS) systems. 

O compatibility with NCIC-2000. 


After evaluating many vendors, view- 
ing presentations, talking with represen- 
tatives of other police departments with 
MCT systems and visiting MCT installa- 
tions across the United States, we wrote 
a Request For Proposal (RFP) that met 
our requirements. More than 50 RFPs 
were mailed, and a vendor with an RF 
modem that works on any frequency was 
selected. The vendor can supply a com- 
plete system using existing laptop com- 
puters. We chose a mixture. The vendor 
provided a turnkey system with 10 spe- 
cialized MCTs, and we provided 15 other 
laptop computers from various manufac- 
turers. 

Officers from the |2-unit traffic divi- 
sion and the warrant division, along with 
other officers from throughout the 
Sheriff's Office, were chosen to receive 
the first 25 units. We provided units to 
our in-house personal computer (PC) ex- 
perts as well as to novice computer users. 
In December 1992, the system became 
operational. 

Changes in the mobile computer soft- 
ware were made to accommodate the 
Martin County Sheriff's Office operation. 
Several new inquiries were added to the 
FCIC/NCIC portion of the mobile soft- 


Photo 3. A computer-based wireless network 
controller supports a maximum of 2,048 simul- 
taneous field connections between mobile com- 
puter terminals and hard-wire circuits to host 
computers, consoles and telephone lines. It 
handles all unit-to-unit and unit-to-base com- 
munications and tracks the source of each RF 
connection. 


Work For A Living. 


Pe EFJohnson’ 


THE VIKING” FAMILY Construction, Manufacturing, 
Transportation. Public Safety. Utilities. The mobile 
workforce is growing, along with its demand for 
sophisticated communications. That's why E.F Johnson 
created the Viking family of LTR” mobiles, handhelds, 
repeaters, and networking products. Viking HT and GT 
mobiles apply high specs and programmable features 
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to a wide variety of complex communication jobs. 
The compact Viking VX repeater sets new benchmarks 
for performance and reliability, And all three were 
built in Minnesota by the inventors of LTR trunking— 

EF. Johnson. So, if your communication needs go beyond 
simple push-to-talk, put the Viking family to work for you. 
INTELLIGENT CHOICES FOR A WIRELESS WORLD” 


October 1994 Mobile Radio Technology 


Whether your antenna 
needs are large or small, 
our extensive product 
range will increase your 
signal range. 


Our innovative line of 
products offers unique 
solutions: from our new 
5 dB gain Roof or Body 
Mount Antennas for 220 
MHz, to our Clip-On 
| Portable Antennas with 
easy car-to-car portability, 


We cover all frequen- 
cies, from HF up to 2.5 
GHz, And, we offer a 
wide range of antennas: 
roof or body mounts, 
glass mounts, portable 

phone antennas, base 

station antennas. 


en) 


Give us a call, 
or send a fax. 
We'll be happy 
to send further 
details. 


COMMUNICATIONS ANTENNAS 
US OFFICE: 


Tel: +1-708-671-6690 
Toll-free in US: 1-800-648-2800 
Fax: +1-708-671-6715 


UK OFFICE: 
Tel: +44-543-B78343 
Fax: +44-543-871714 
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Photo 4. Notebook-size portable computers allow better police reports to be prepared in less time 
and to the greater satisfaction of the police officers. 


ware. A search system for the Sheriff's 
Office and jail records was integrated. 
Road patrol supervisors requested a unit 
“call status” sereen that is updated on a 
regular basis. The vendor took officers’ 
“what if?" questions and turned them into 
realities. 

Even though the MCT system has been 
in operation only 18 months, its advan- 
tages are becoming apparent. More stolen 
cars are being recovered. more wanted 
persons are being arrested and officer 
safety is being improved. It is no longer 
necessary for an officer to wait for com- 
munications because 10, 12, or more units 
already are in queue. FCIC responses ap- 
pear in seconds instead of minutes. The 
status of license plates on 10, 20 or even 
30 vehicles in shopping centers and hotel 
parking lots can be processed by MCT 
without overburdening a dispatcher. Be- 
cause data communications cannot be 
monitored by eavesdroppers. the scanner- 
wielding felon will not even know you are 
on to him. 

The system has a full-duplex, digital 
frame-regeneraling repeater mounted 
where it gives superior coverage of Mar- 
tin County that extends into surrounding 
counties. Each patrol car has an RF mo- 
dem in the trunk, cabled to a 386 note- 
book computer. The computer's special 
mount allows it to be used just as casily 
by the driver or passenger. The mount is 
a double-knuckle style. similar to a 
dentist's tool tray. A mount ts available 
for 1994 model cars with dual air bags. A 


portable unit developed by the vendor for 
our use includes a subnotebook-size com- 
puter with an attached RF deck. Prepara- 
tions are under way to test the portable 
units in a marine installation. 

The second phase of the MCT installa- 
tion is in its final stage, which involves 
connecting with a records management 
system (RMS). The mobile computers 
will display predefined fill-in-the-blank 
viewscreens for our existing reports. Be- 
cause the MCT system is based on a 
“smart” computer instead of a “dumb” 
terminal, all screens and formats are 
stored on the computer's integral 
harddrive. With notebook computer hard 
drive capacity extending to 100 mega- 
bytes and beyond, the number of formats 
that can be stored and made available in 
the field is almost unlimited. This capac- 
ity will greatly reduce the air time re- 
quired for records transactions because it 
is unnecessary to download forms. 

This second step of our “leap into tech- 
nology” will greatly reduce the paper flow 
around the office. In addition, it will keep 
officer visibility in the community high, 
because officers no longer will have to 
return to the station to tum in reports or 
to use one of the desktop computers. 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven, Reliability is ensured through surge protection, 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 


superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 


features a 12/24 hour clock, VU meter, 


alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


self-healing diagnostics, and battery backup. 
Eight levels of multi-channel radio and tele- 
ohone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 
of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
\ munications consoles are the most 
reliable you can buy, and have 
been since 1970. 


CALIDA: Big console flexibility for smaller systems 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


Mini-TDM-150 Desktop Console 


((Gorsacom 
ISYSTEMS, Inc. 


ss Girele (47) on Fast Fact Card 


54 


Technically speaking 


(continued from page 8) 
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Figure 3. Response of a 3kHz flat filter. Courtesy Hewlett-Packard. 


> Test setup — Figure 2 on page 8 
shows how the equipment is set up to run 
the noise measurement test on the tele- 
phone line. One end of the line is termi- 
nated in a 6000 resistor (S602 will do), 
and the TIMS is connected to the opposite 
end of the line. The TIMS can be set to 
measure in dBm or dBrn as preferred by 
the user. A reading of 30dBrn or —60dBm 


The Newest Technology in 
Wireless Mobile Computing 


RESPONSE (dB) 


3,000 4,000 6,000 


Packard. 


would be acceptable. Higher noise levels 
may be tolerated by many systems. 

p> Filtering — When making noise mea- 
surements, it is important to use the proper 
filter. [f you look closely at the middle of 
the transmission test set control panel in 
Photo 1, you will note that several differ- 
ent fillers are available. Because we are 
dealing with voice frequency communica- 
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Figure 4. Response of a C-message weighting filter. Courtesy Hewlett- 


tion circuits, the filiers of interest to us are 
the 3kHz flat and the C-message filters. 
The response of the 3kHz flat filter is 
shown in Figure 3 above left. The response 
of the C-message weighted filter is shown 
in Figure 4 above right. The C-message 
filter is designed to pass the audio frequen- 
cies that contribute most to the intelligibil- 
ity of the speech signal, The C-message 


Add DCS CTCSS and DTMF Readout 


Bringing Public 
Safety Into The 
21st Century 


The METROPLEX wireless 
computer network features 
total system integration 


When you Need More Than Just the Facts! 


Call for more information: 


1-800-DATAMAN 
1-800-328-2626 


METREPLEX 


MO8Bt+i#tr BATA. Ne. 


Metroplex Mobile Data, Inc. 


1640 West Oakland Park Blvd., Ft. Lauderdale, FL 33311] 
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Connect Systems Inc. 


to any Service Monitor Scanner or Receiver. 
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+ Monitor your channel or shared systems. 
* Store and replay feature allows viewing high speed DTMF. 


+ Doubles as remote programmer for our TP-154 and 
TP-154 PLUS tone panels. 


« Connects only to Detector or De-mod output and 12 VDC. 


x (800) 663-0070 
EASTCOM ->x (800) 263-2323 


~ (800) 545-1349 
(805) 642-7184 
(805) 642-7271 
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The Fast Testing 2965 Breaks 


Production Line Bo 


Eliminate bottlenecks in pro- 
duction testing of radio products 
with the 2965 Radio Test Set 
from Marconi Instruments. 

This fast, economical, fully 
integrated test set delivers the 
functionality, flexibility and 
performance of discrete test 
instruments. 

Patented synthesizer technolo- 
gy from Marconi gives fast 
switching times on both the sig- 
nal generator and receiver 
modes allowing rapid changes 
from channel to channel. The 
dedicated multiprocessor design 
of the 2965 ensures you won't 
be waiting long for test results 
either. The 2965 contains a full 
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suite of integrated test instru- 
ments in one small package that 
operate seamlessly together to 
give high production throughput. 

Instruments include a full fea- 
tured spectrum analyzer with 2 
steerable markers andan audio 
FFT analyzer which can be used 
on both transmitted and received 
signals. The 500 kHz fast oscillo- 
scope ensures you won't have 
any problems measuring digital 
waveforms and, it too, has steer- 
able markers for accurate timing 
measurements. 

The autorun facility ensures 
the fastest testing of all types of 
radio, including standard two- 
way cellular and trunking. Built- 
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Instruments 


Visit us at IWCE, Booths 200 & 202. 


Visit us at WirelesWorld, Booth #818. 
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in tests, with user set limits give 
rapid results for power, frequen- 
cy, sensitivity and many other 
measurements. For ATE applica- 
tions the 2965 comes fully 
equipped with IEEE.488.2, 
RS232, Centronics and PCMCIA 
interfaces. 

In a hurry to increase test 
productivity in R&D, Production 
or Service, at low cost, and 
without compromising quality? 
Then call us and ask about the 
pace setting 2965. 


MARCONI INSTRUMENTS INC. 

3 Pearl Court, Allendale, NJ 07401 
Tel: (201) 934-9050 / 1-800-888-4114 
Fax: (201) 934-9229 
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6002 LOAD 
SWITCHED IN 
FOR THIS TEST 


Figure 5. Setup for measuring telco line noise using the Helper Instruments model CML-1 sinap 
meter, Because this instrument does not have a balanced input, the line transformer shown in the 
inset Is inserted between the line and the instrument to prevent unbalancing the line. Because the 
instrument has a high input impedance, the 6002 load resistor is switched in for this measurement. 


filter sharply attenuates out-of-band fre- 
quencies because noise outside the normal 
passband is not considered to be detrimen- 
tal to Communications, Note that a 60Hz 
hum would be prominent in the passband 
of the 3kHz flat filter, but it would be at- 
tenuated by more than S0dB by the C- 
message filter. 


& CML-/ sinav meter — The CML-1 


SINAD meter is shown in Photo 2 above 
right. It can make measurements to 
~60dBm, and it has a C-message filter 
that can be switched in or out as needed. 
These features make it suitable for making 
measurements on voice frequency commu- 
nication circuits. This instrument also pro- 
vides a IkHz tone generator through a 
balanced (transformer-isolated) output. 


Portastes, Mosnes 


Base Starions 
Repeaters 


We’ve earned a good 
Radius business with a 
large inventory, good 
prices and quick service. 
We would like to earn 
your business... . 

please call today. 


TOLL-FREE (800) 877-7879 


HENRY RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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Photo 2. Model CML-1 sinab meter has a built- 
in C-message filter that can be switched in or 
out as desired. It also provides a balanced 
(transformer-isolated) 1kHz tone output that 
can be used for testing telco lines. It has a high- 
impedance unbalanced input that must be used 
with a line transformer and a 6002 load. Cour- 
tesy Helper instruments. 


The BNC connector (tone output port) is 
isolated from ground or chassis. 

Noise can be measured with this sinap 
meter in a manner similar to that described 
above for the TIMS, except that the mea- 
suring unit will be dBm. Figure 5 above 
left shows how to use the CML-1 sinad 
meter to make line measurements. Note 
that a 6000/6002) isolation transformer 
must be used between the CML-I and the 
telephone line because the CML-1I does not 
have a balanced input. 

These isolation transformers often are 
needed when making line measurements. 
Any connection to the telephone line al- 
ways should be made through a line trans- 
former to avoid unbalancing the line and 
causing Measurement errors. [t is worth- 
while to mount such a transformer inside a 
small construction box with input-output 
connectors for convenience in hooking 
these in the circuit when needed. | prefer 
BNC connectors and five-way binding 
posts for more convenience. [f you use a 
metal box, isolate the BNC connectors 
from ground with insulated washers. If a 
plastic box is used to mount the BNC con- 
nectors, isolation is not a problem, For 
added convenience, | installed a terminat- 
ing resistor on one side of the transformer. 

A high-quality transformer should have 
minimal insertion loss. However, it should 
be tested, and if the insertion loss is sig- 
nificant, it can be factored into any mea- 
surements made with it in the circuit. The 
insertion loss may be determined as fol- 
lows: Switch the termination resistor in, 
and feed a 1V, IkHz tone into port A and 
measure the voltage at port B. The inser- 
tion loss is found from the equation: 
20log(B/A). 

Next month, we will take a look at more 
telephone line performance measurement 
techniques. Stay tuned! 
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= GEMINI means 
The Dynamic Duo otini: 


“Digital Archive Recording” stored 
on a DAT (digital audio tape)! 


Gemini will always represent the 
leading edge in digital voice record- 
ing. Any new development in comput 
er technology such as compression, 
storage formats or even hardware will 
be added to Gemini’s proven Windows 
operational software to provide unri- 
valed accuracy, reliability and desktop 
convenience, 


DAR - Gemini provides archival 
recording linked to DAT (Digital Audio 
Tape}, currently the most cost effective 
high capacity digital storage format, 
saving 24 hours of conversation on 
each recording channel. A mouse 
driven GUI (Graphic User Interface) 
allows for simple location of stored 
conversations and total control’ of play- 


back. Click on the selected channel, 
Circle (52) on Fast Fact Card 


GEMINI solves 


| DIR - | two voice record- 


“Digital Instant Recall” - ing applications 
retrieved in microseconds! in one: 
DAR and DIR. 

and a list of conversations is displayed. 
Point and click on a record, and the 
conversation is instantly played back. 
The slider shows your exact position in 
and movement through the recorded 
conversation. 

DIR - In addition, Gemini comes 
standard with “Instant Recall”. All calls 
are written to a hard disk allowing for 
instant playback without interrupting 
recording of incoming calls. Channels 
are recorded on a FIFO basis (First In 
First Out). The size of the hard disk 
governs how many hundreds of hours 
of conversations can be stored for this 
instant access. At a convenient time in 
the process the hard disk writes to the 
DAT drive for archive but remains 
available and can be saved on the 
hard drive indefinitely. 

GEMINI represents another 
remarkable addition to: 
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THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644 S. Croddy Way © Santa Ana, CA 92704 


In California * (714) 546-2002 
Continental US * (800) 782-6245 
Fax ® (714) 546-2092 
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Just shootin’ the breeze on a Saturday night 


By Robert H. Schwaninger Jr. 


Last Saturday night, me and the boys 
were sitting around the table that Sam set 
up in the hardware store about 10 years 
ago when the barber shop became a sa- 
lon. Charlie the barber sold out to a chain 


of stores that specializes in blow drying, 
leaving the shaving and culling to one’s 
own devices. Since then, the bull sessions 
that used to liven up Charlie's barber 
shop have changed address to Sam’s 
Hardware and Dry Goods. 

I noticed that after 10 years of coffee 
stains, cigarette stubs and beer slop, the 
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D= DANIELS ELECTRONICS 


43 ERIE STREET, VICTORIA, B.C., CANADA V8V 1P8 
PHONE: 1-604-382-8268 FAX: 1-604-382-6139 (CANADA) 
PHONE: 1-206-671-8046 (U.S.A.) 
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table wasn’t much to look at anymore, But 
then, our group looked more than a little 
time-worn as well, and we weren't expect- 
ing Dorothy Parker to show up. It was just 
another evening of separation from our 
wives, who had wisely retreated to enjoy the 
nasal calls of “B-10" and “I-54” at the 
V.F.W.’s Saturday Night Bingo-rama. More 
marriages have been kept solid that way. 

Anyway, the conversation turned to 
high finance and stratospheric technologi- 
cal confabulations. I’ve got to admit that 
I may be just plain too simple to appreci- 
ate it all, so Ul just tell it, and maybe you 
can make some sense out of it, 

It started innocently enough when Jack 
asked Elmo how his boy, Little Elmo, was 
doing. We hadn't seen much of Little 
Elmo since he graduated from college and 
moved East, so to be polite and out of 
curiosily and since we knew nearly every- 
thing about everybody in town, Jack asked 
about Elmo’s offspring. 

“He’s doing fine,” Elmo reported. “He’s 
got a job with that outfit, Nextel, that you 
read about in the paper. Yep, that 
company’s going places, and Li'l Elmo's 
going right with it.” 

“You don’t say?” asked Jack. “I heard 
that Nextel’s buying up everything in sight 
these days. Saw an article in the paper said 
they bought another outfit called 
OneComm and then turned around and 
bought another one called Dial Page and 
then, dang if they didn’t turn around and 
make a big deal with Motorola.” 

“That’s true as the Gospel,” declared 
Elmo, beaming just a bit. “Li’l Elmo's 
with a comer in Nextel. They say that 
Nextel’s going to be making billions of 
dollars in just a couple of years.” 

“How're they going to do it?” asked 
Josh, who had become more interested in 
the conversation than his scratching, but 
not ignoring the latter for the former. 

Elmo frowned a deep frown that showed 
that his brain was about to be tried, and 
after giving his stubbled chin a deep rub, 
he began. “You see, there’s these compa- 
nies that have been selling dispatch radio 
service, like Joe uses to talk to his tow 
trucks. Now, Nextel’s been buyin’ up all 
these dispatch companies that all use 
nearly the same radio frequencies, and 
they're making a new, huge company out 
of them. Then they’re going to make a 
new service out of all that radio spectrum 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 
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A New Breakthrough In Analog power meter, 1 GHz spectrum analyzer, 1 MHz oscilloscope 


and RS-232 interface. 
The list of options is as impressive as the new features. 


Service Monitors 


Now, the ease of use found in analog service monitors is Options such as European analog signaling, tracking generator 
combined with some of the best features available in the with cable fault, CLEARCHANNEL LTR®, AMPS cellular and 
new digital instruments. IFR presents the new 1200 SUPER-S, ETACS cellular are available at time of delivery or may be 
providing to you the best of both worlds. Its incredible retrofitted at a later date by IFR’s customer service department. 
features such as storage of 99 RF frequencies, direct channel If you require high quality communications service monitors 
selection for cellular, trunking and cordless telephones, easier to install or maintain systems for trunking, paging, land mobile 
programming of 2-tone and 5/6-tone signaling, duplex offset or cellular and you provide field service 


as well as in-shop service, then contact 
IFR Systems at 1-800-835-2352 for 
a demonstration. 


frequencies up to +49.9975 MHz and cable fault location 
with the optional tracking generator make the 1200 Super-S 
a highly versatile instrument. 

Of course, the Super-S still provides all the standard features als ems 
previously found in the FM/AM-12008 such as analog and IFR SYSTEMS. INC | | [iy : | 
digital meters for convenient operation regardless of the lighting . ; 
conditions, 1 GHz RF generator, 1 kHz and variable frequency 10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
audio generators, duplex operation, 2 pV receiver, 150 W Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 
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that they call ESMR. It’s supposed to be 
like cellular, only using what they call 
digital service, so that they can fit more 
people onto it.” 

“T read about that stuff in Scfentific 
America or one of those magazines | get,” 
offered Josh. We all turned to listen to 


Josh because he had been a radio man in 
Korea during the war and had developed 


Making airwaves 


ig 5 NETS PROBE 
it 


The FCC recently imposed a emia on the filing of applica- 
tions for new 800MHz stations, intending to review a Nextel 
proposal to concentrate ESMR use within the 860MHz band. 


a keen interest in radios and tinkering and 
such. For more than 30 years, Josh was 
single-handedly responsible for keeping 
every radio, television, mixer. lawn 
mower and washing machine going in our 
part of the county. When it came to tech- 
nology, Josh was our min. 

“Exciting stuff,” Josh reported. “Seems 
they can get six limes the radio traffic on 
a single channel by using 
digital technology. The 
only thing that bothers me, 
though, is that I read that 
Nextel is going to use 
what's called wideband, 
sensitive digital receivers 
to listen for the customers’ 
traffic. It seems that other 
radio operators, who 
haven't got a thing to do 
with Nextel’s system, 
might cause them prob- 
lems in getting the calls.” 

“What about that, 
Elmo?” | asked, not want- 
ing to be a wallflower. 

“Li'l Elmo tells me that 
that's all worked out. All 
Nextel does is get the gov- 
ernment to allow it to swap 


frequencies with all those other outfits, then 
they won’t be sharing radio channels with 
‘em, and then everybody gets to operate just 
fine.” 

“Who's going to pay for the swap?” 
asked Sam, suddenly stepping out from 
behind his counter, toting a box of shiny, 
new wing nuts, 

“Why Nextel, of course!” said Elmo. 
“Shoot, that company's got money and stock 
and bonds and security and everything they 
need to finance the whole thing.” 

“Well, U'm not sure how Id like that if 
I was one of those other radio fellas who 
was going to get their frequencies 
swapped,” pondered Sam aloud. “It's like 
this. Say I sold these wing nuts to every- 
body in town, Perfectly good wing nuts. 
but then this big company comes along 
and wants to have an exclusive right to 
sell and use wing nuts. They even say that 
theyll trade oul everybody's wing nuts to 
do the deal. How am I going to explain to 
my customers that they gotta give up their 
wing nuts? | know if I was them, I'd think 
that I had pulled a fast one and was prob- 
ably only asking them because there was 
something wrong with the hardware. 
Nope, I wouldn't do it. Bad for business.” 

“Hey, Josh,” piped in Jack, “what's the 


A Complete Air Bag Friendly” MOUNTING SYSTEM for Your Voice 
& Data Mobile Communications Equipment 


MissiontControl 


Modular components let you assemble the configuration 
you need - outside the air bag deployment zone. 

Install the MCS-BASE and build your system - without 
drilling into the vehicle floor. Choose from a variety of 


Be in control - for 
every mission! 


October 1994 


combinations: 


@ Console or Racks Hold up to 5 radios, control heads 


@ Mount Heads 


@ Accessories 


sirenight controllers, etc. 

For MDT’s and laptop/notebook 
computers. 

Map light, adjustable cup holder, 
power distribution package. 


Compatible with barriers and vertical gun racks 


Available for Chevrolet Caprice & Lumina Sedan, and 
Ford Crown Victoria & Taurus 


Get complete information now. 
Call 1-800-GJ-Mount (1-800-456-6868) 
FAX 1-800-WE-HELPP (1-800-934-3577) 


SemeerR-cOorHMson 


Service & Solutions» 
801 Francis Street, Stevens Point, Wisconsin 54481 
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Visit us at IWCE, Booth # 210. 


SPECTRUM 
PAGING 


TRANSMITTERS 


900 MHz Now Available! 


# 10-300Watt Units - VHF & UHF 

= 100% Continuous Duty 

= Direct FM 

= Tone, Voice, plus Digital Modulation (FSK, 
NRZ-POCSAG, GOLAY, or any format.) 

= Automatic VSWR & Hi Temp. protection 
for P.A. 

= Built-in Metering 

= Hot Standby Option 

= 72MHz & VHF/UHF Links available 

= Link Controller/Modem Option 

SCT 1500 VHF—DOC Approved in Canada 
150 Watt Transmitter FCC Type Accepted 


The Spectrum SCT1500 Series of Paging Transmitters Incorporates the latest 
advances in solid-state technology. The various models embody many years of 
experience in VHF/UHF transmitter design. These very heavy duty units are able to eas- 
ily handle 100% duty cycle—even in extreme environments, for year after year of reliable 
service. A unique direct FM Digital/Analog Modulator is combined with a proportional 
solid state oscillator/oven to provide precision digital modulation, low distortion tone and 
voice modulation, as well as very high frequency stability. As with all Spectrum products, 
only the finest designs, components and construction techniques are used, 


For a Paging System with Superior Performance and High Reliability... 
step up to Spectrum quality, as thousands of customers throughout the world have 
done for over 2 decades! 

Call or FAX for details. 


SPECTRUM COMMUNICATIONS CORP. 


1055 W. Germantown Pk. » Norristown, PA 19403 U.S.A. 
(800) 220-1710 + (610) 631-1710 + Fax: (610) 631-5017 


THE SOLUTION 
TO YOUR MOBILE DATA PROBLEMS 


MOBILE 
DATA 
TERMINAL 


ELECTROCOM COMMUNICATION SYSTEMS 
10400 PIONEER BLVD. BLDG E-2 
SANTA FE SPRINGS, CA 90670-3728 
TEL: 800-348-1477 FAX: 310-946-7483 


Circle (57) on Fast Fact Card 


62 Mobile Radio Technology October 1994 


Circle (56) on Fast Fact Card 


Regulating technology 


big deal about Nextel’s radios anyway?” 

“Well, according to what I see, there's 
not a big difference between them and 
cellular, except Nextel’s going digital.” 

“That gonna cost much?” 

“Yeah, it will cost plenty. but Nextel 
claims that people will pay for it.” 

“You think Joe will pay for one of those 
fancy services Lo talk to his tow trucks?” 
Jack asked. 

“Nope. I asked Joe about whether he 
ever thought of putting cellular radios in 
his trucks, and he said that there was no 
way. He said that all he wanted was to be 
able to dispatch the trucks and didn’t want 
any part of radios where the drivers could 
make personal phone calls.” 

“Well, I hope Nextel’s not relying too 
much on guys like Joe,” said Sam. “Seems 
that they might be doing something that 
nobody really wants or needs. Reminds 
me of a time that a salesman came to town 
to sell me some fancy screwdrivers that 
also could be used as a level. Now, I told 
that guy that there was maybe one guy in 
town silly enough to pay the price of one 
of his fancy screwdrivers”—({I turned 
away from Sam's sideways glance)—“and 
that most folks in this town just wouldn’t 
pay for a bunch of stuff they didn’t need 
or want at a price that was just too high.” 

“All this is just talk,” declared Elmo. 
“It doesn’t make any difference anyway.” 

“What do you mean?” asked Jack. 

“Well, I think that Li'l Elmo's got it 
figured out anyway. You see, these radio 
channels that Nextel’s trying to get all 
bunched together for their exclusive use 
lie right up alongside of cellular radio 
channels. So even if the whole thing’s a 
bust, Nextel can just sell off the bunches 
of channels to cellular companies, and 
they could use them for their companies. 
Nextel’d make a bundle!” 

“You mean if Nextel ain’t got a service 
worth a hoot, that they can just sell the 
shootin’ match to a cellular company and 
make out?” T asked, 

“Sure. Easy as pie. Might not even have 
to change the cellular phones. Just put in a 
gizmo or two and, fa-da, you're talking on 
what were Nextel frequencies, using your 
cellular phone,” said Elmo triumphantly. 

“Say,” said Sam, “that Little Elmo's 
pretty smart. What did he get his college 
degree in anyway, Elmo?” 

“That's the strange part. Li'l Elmo got 
his degree in business administration, but 
it seems he’s practicing medicine now for 
Nextel.” 

“What do you mean, Elmo?” asked 
Josh. 

“Well, 1 don’t understand it all,” said 
Elmo curiously, “but he tells me he’s a 
spin doctor.” ay 


Maxon Trunking Radios 
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In side-by-side comparisons with other leading 800 MHz radios, 
Maxon's TP-4800 Trunking Portable has consistently shown faster 
system access, and an extended range of operation. 


, . A World of Communications 
Built Maxon-tough with a die-cast aluminum cabinet, the TP-4800 


provides dependable performance - under the toughest conditions. —_ 1-800-821-7848, Ext. 606 or 611 
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Nextel reaches agreements with Motorola, Dial page; agreement terminated among Nextel, MCI and Comcast 


Nextel Communications, Rutherford, 
NJ, has reached agreements with Dial 
Page, Asheville, NC, and Motorola, 
Schaumburg, IL. valued at $2.4 million. 
Nextel signed an agreement in principle 
for a tax-free merger transaction with Dial 
Page in which Dial Page’s shareholders 
will receive about 28 million shares of 
Nextel or about !.07 Nextel shares for each 
Dial Page share. 

In a separate but related transaction, 
Nextel and Motorola have reached a de- 
finitive agreement for the sale of all of 
Motorola’s SMR licenses and businesses 
across the United States for a total consid- 
eration of 62 million Nextel shares. 

Nextel also has committed to a substan- 
tial purchase of Motorola Integrated Ra- 


dio System (MIRS) infrastructure equip- 
ment over a five-year period. With previ- 
ous orders for equipment, this order will 
provide sufficient infrastructure to build 
more than 4,000 cell sites in the United 
States, allowing for coverage of 85% of 
the U.S. population. 

Nextel, MCI and Comcast have termi- 
nated their Feb. 28, 1994, letter of agree- 
ment, The three companies are continuing 
to explore the possibility of a strategic 
alliance to provide nationwide wireless 
communicaitons, but on different terms. 
The companies said that no further details 
will be released while talks continue, and 
they said that no assurances could be given 
that a new agreement would be reached, 

¢ In other Nextel news, the company 


Federal Express selects McCaw CDPD AirData service 


Federal Express will become the first 
commercial customer of cellular digital 


packet data (CDPD) with ils selection of 


AirData from McCaw Cellular, Kirkland, 
WA. Federal Express plans to use the serv- 
ice to augment its private 800OMHz RF 
network by early fall this year in Las Ve- 


gas and another city to be announced. Fed- 
eral Express and McCaw will install CDPD 
modems in all Federal Express vehicles in 
these two cities, and Federal Express will 
use AirData services to manage package 
tracking and delivery through its digitally 
assisted dispatch system (DADS)}. 


closed two key acquisitions that will allow 
it to extend the reach of its digital mobile 
service offering to San Diego, Las Vegas 
and other westem markets. Nextel is cur- 
rently offering its advanced wireless com- 
munications service in Southern Califor- 
nia, San Francisco and the Sacramento 
Valley. 

e Nextel has issued about 5.8 million 
shares to shareholders of Questar Telecom 
(QTI), formerly a subsidiary of Questar, 
and to a former subsidiary of Advanced 
MobileComm (AMI). Questar received 
67% of the Nextel-issued shares, and AMI 
received the balance. QTI and Advanced 
MobileComm West are now wholly owned 
subsidiaries of Nextel. 


Hutton acquires Canadian company 

Hutton Communications, Dallas, has 
acquired Can+Com Components, Toronto, 
Ontario, Canada, which will increase 
Hutton’s ability to offer same-day ship- 
ment of orders to customers throughout 
North America. The operating sharehold- 
ers in Canada will continue with Hutton to 
ensure a smooth transition. 
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Our Economy Repair Plan 
services the damaged electronic 
components to return your pager 
to factory specifications, 


Either way your pagers are back 
on the street in-:record time and 
@ working for you. 


Pager Repair 
\ subsidiary of NATCOM, Inc, 
884 Foley Street Jneksone MS 30202 
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-MasterCharger 6 


- A New Concept in Chargers. 
: ‘Now You Can Charge 6 Different Batteries Simultaneously! ~ 


MasterCharger 6. ... a revolutionary new charger that can charge 
six different batteries simultaneously, with different voltages and 
Capacities — nickel cadmium or hickel-metal hydride...it doesn’t make a 
difference!\In addition, you decide which batteries you wish to charge: 
Motorola, Yaesu/Vertex, Kenwood, Icom, Standard, Maxon, Kyodo, Relm, etc: 

You car mix different manufacturers and-if at a later date; if so desired, you 
can change one or all-six positions. to qecommodate other manufacturers 
_of transceivers. 
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News 


Motorola settles copyright, trademark infringement lawsuit 


Motorola, Schaumburg, IL, has settled a 
lawsuit against three Chicago-area corpo- 
rations and two individuals for infringe- 
ment of various Motorola copyrights and 
trademarks. 

The lawsuit was filed against Creative 
Radio Services and JHW Enterprises, 
which were former Motorola dealers, and 
against Nationwide Radio Communica- 


Lucky for them, 
they use Helper 
Instruments. Their 
RF-801 Millivolter™ 
still works after 
being submerged in 
water and mud for 
nearly two weeks. 


tions, Lawrence R. Johnson and James H, 
Watson. Johnson and Watson are pminci- 
pals in the three corporations. 
Motorola's suit charged the defendants 
with willfully infringing Motorola’s copy- 
rights by illegally reprogramming 
Motorola’s two-way radios using counter- 
feit copies of software known as Motorola 
Radio Service Software (RSS). The com- 


On July 31, 1993, 
the Chesterfield Levee 
broke and flooded 
the Spirit of St. Louis 
Airport with 11 feet of 
Missouri River water 
and mud. 

Jetcorp Aviation 
was one of the unlucky 
businesses. 
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plaint also charged the defendants with 
willfully infringing Motorola’s trademarks 
by assembling two-way radios from sal- 
vage and scrap parts and then selling them 
as genuine Motorola products. 

The defendants were said to have been 
using the infringing software to program 
their customers’ radios to use one of 
Motorola’s trunked radio dispatch systems 
on the Sears tower. Instead of paying 
Motorola for the use of the system, 
Motorola claimed that the defendants 
pocketed the money. The defendents 
agreed to pay Motorola substantial mon- 
etary damages and to return all the salvage 
material, which they claimed they obtained 
from Motorola. 


Hartford, CT, to use 
portable computing 

The city of Hartford, CT, has taken the 
first step into portable computing with the 
installation of pen computing technology 
from Ericsson GE Mobile Communica- 
tions, Lynchburg, VA. The technology was 
developed over the last year as a coopera- 
live effort between Ericsson GE, the city 
of Hartford and [BM. The technology is 
designed to provide voiceless dispatch, 
mobile records access and instant report- 
ing by field officers. The system is an ex- 
tension of the city’s two-year-old enhanced 
digital access communications system 
(EDACS), manufactured by Ericsson GE. 

e In other Ericsson GE news, the com- 
pany announced the implementation of 
EDACS Prism technology, which uses fre- 
quency- and time-division multiple access 
(F-TDMA) to expand current channel ca- 
pability from one user to two or even four 
users. Nassau County, New York, will 
offer its existing installation as a test site. 
Nassau’s current communications system 
consists of a 14-channel, three-site simul- 
cast 800MHz EDACS system. EDACS 
Prism will increase system capacity while 
providing backward compatibility, The 
present Nassau County EDACS system 
Supports about 2,500 users; the expanded 
system will eventually support more than 
5,000 users. 

e The RCS Communications Group, 
headed by RCS Mobile, a five-star GE 
dealer in Winston-Salem, NC, has moved 
its headquarters and customer service cen- 
ter to a 26,000-square-foot building on a 
17-acre site. The RCS Communications 
Group sells and maintains communications 
systems, including two-way radios, pag- 
ers, cellular telephones, two-way radio call 
boxes, voice mailboxes, transmission tow- 
ers and related services and equipment. 
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HIGHLIGHTS OF THE NEW UNIVERSAL 


Introducing the affordable 
DX Radio Systems 
Universal Simulcast 
Paging System. 


Everything you've ever wanted in 
a high quality simulcast paging 
system is here. Only now, it’s 
affordable. 


The new Universal Paging System 
offers all of the reliability and 
technical knowledge you’ve come 
to expect from DX Radio Systems. 


For more information on the 
Universal Paging System call 
DX Radio Systems: 

(800) HI POWER (447-6937). 


PAGING SYSTEM: 


° FREQUENCY CONTROL AND 
MODULATION USING THE LATEST 
INTEGRATED TECHNOLOGY: 
“DIRECT DIGITAL SYNTHESIS" 


¢ REMOTE CONTROL, MAINTENANCE, 


ADJUSTMENT AND MONITORING 
VIA RADIO LINK OR WIRELINE 
ALLOWS USER FRIENDLY PC 
COMPUTER CONTROL AND 
AUTOMATICALLY SENDS ALARM 
MESSAGES TO CONTROL CENTER 


* DIGITAL AND ANALOG MODULA- 
TION AMPLITUDES AND DELAYS 
REMOTELY ADJUSTABLE 


* MICROPROCESSOR CONTROLLED 
THROUGHOUT, ALLOWING: 


* MOST COMPACT HIGH POWER 
PAGER IN THE INDUSTRY 


* POWER OUTPUTS FROM 10W TO 
S00W AVAILABLE 


° AUXILIARY COMPUTER PORT 
ALLOWS FOR COMMUNICATION 
WITH OTHER TRANSMITTERS, 
INCLUDING HOT STANDBY SYSTEMS 


¢ HIGH STABILITY REFERENCE 
OSCILLATOR: .02 PPM STANDARD 
.002 PPM AVAILABLE 


¢ ALL MODES OF DIGITAL AND 
ANALOG PAGING ARE SUPPORTED, 
UPGRADABLE TO FOUR LEVEL 
DIGITAL WHEN STANDARDS ARRIVE 


MX 00 SYSTEMS 


DIVISION OF DX COMMUNICATIONS, INC, 


REMOTE MONITORING (INCLUDING 
SETABLE ALARM LEVELS) OF 

15 FUNCTIONS THROUGHOUT 

THE SYSTEM 


¢ COMPATIBLE WITH VIRTUALLY ALL 


9370 SAN FERNANDO ROAD, SIMULCAST SYSTEM CONTROLLERS 


UNIT 206 
LOS ANGELES, CA 90065-1417 
TEL: (213) 257-0800 
FAX: (213) 254-3210 
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GE RADIOS 


AT WHOL 


E- 


SALE PRICES. 


Mobiles, Portables, 


Repeaters 


and Accessories 
3 Low Band, VHF, UHF, 


800 MHz, 
and GE-MARC™ 


%* FREE Programming 


© Warranty Repair 
Support 

#* We buy used 
& take 
trade—ins 


Aurhonzed Oritrbuter 
Maaiie Commumcanans 


Hrs.: Mon, thru Fri. 8 A.M. to 7 P.M. E.S.T. 
Two—Way Wholesale Distribution 


3512 Cavalier Dr.* Ft. Wayne 


, IN 46808 
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News 


Three companies sign digital technology pacts with Motorola 


Transcrypt International, Lincoln, NE; 
BK Radio, Lawrence, KS; and Stanilite, 
Sydney, Australia, have entered into agree- 
ments with Motorola’s Land Mobile Prod- 
uct Sector, Schaumburg, IL, in which 
Motorola will license digital technology 
for the development and production of As- 
sociated Public-Safety Communications 


Officials—International (APCO) Project 
25-compliant public safety communica- 
lions products. The agreements will accel- 
erate the three companies’ development, 
production and marketing of Project 25- 
compliant public safety communications 
systems. 


Motorola provides expansion equipment for Tri-State Radio 


Motorola Paging Products Group, 
Boynton Beach, FL, has received an order 
for 700 Flex-capable Nucleus paging 
transmitters, C-Net controllers with satel- 
lite uplinks and other associated equip- 
ment from Tri-State Radio, Fort Lee, NJ. 

The equipment is part of Tri-State’s ex- 


pansion effort. The company was recently 
granted government approval for a new 
nationwide paging network. That award, 
along with expansion into markets in the 
Northeast, mid-Atlantic and southern Cali- 
fornia areas, prompted the order. 


Dataradio to distribute Motorola RNet radio modem 


Motorola's Synapps Business Unit, 
Schaumburg, IL, has made an alliance 
with Dataradio, Auanta, for the distribu- 
tion of Motorola’s synthesized RNet radio 
modem and telemetry products for the 
450MHz to 470MHz frequency band, RNet 


products are used for yoice and data appli- 
cations such as SCADA systems for re- 
mote monitoring and control of oil wells, 
pipelines, irrigation, water distribution, 
community warning and environmental 
monitoring. 


Newly founded Page Call to have headquarters in Fort Myers 


Page Call, a new company based in Fort 
Myers, FL, will distribute paging products 
from Panasonic, Motorola and NEC and 
will provide local paging service for its 
customers, with options to include state- 
wide coverage and nationwide paging. 
Page Call also will provide consultative 
and marketing services nationwide for pag- 


Women in Wireless to meet in Tampa 

Women in Wireless Communications 
(WIWC) will hold a continental breakfast 
meeting in conjunction with the IWCE 
show in Room | of the Tampa Convention 
Center on Thursday, Oct. 20, at 7:30 a.m. 

Liz Sachs of Lukas, Mc Gowan, Nace 
& Guitierrez will be the guest speaker. 
Sachs specializes in legal counsel and 
FCC representation for private and com- 
mon carrier land mobile and microwave 
operators. She has been general counsel 
to the American Mobile Telecommuni- 
cations Association (AMTA) since its in- 
ception. Members and those interested in 
joining WIWC are welcome to attend. 
There will be a $5 charge for members 
and non-members. Please RSVP by Oct. 
| to Denice Carey at Allen Telecom 
Group, Cleveland, 216-349-8700: Fax 
216-349-8408. 


ing companies and retailers establishing 
paging sales departments within their ex- 
isting operations. 

Pilot stores will be in Fort Myers, Naples, 
Cape Coral and Sarasota. These will serve 
as models and allow hands-on training for 
those consulting with Page Call to establish 
operations in their home markets. 


Meridian appointed 
to manage La Jolla antenna site 
Meridian Communications, Calabasas, 
CA, has been appointed to manage the tele- 
communications portion of the rooftop of 
the Coast Building in La Jolla, CA. This 
antenna site covers La Jolla, as well as 
many coastal areas to the north and south 
because of its position adjacent to the 
ocean. 


Selectone adds two representatives 

Selectone, Hayward, CA, has appointed 
two manufacturer’s representatives. W.A, 
Hendrickson, North Scituate, MA, will 
represent Selectone in the New England 
states, and Communications Marketing 
Southeast, Marietta, GA, will represent the 
company in the Southeastern United 
States. 


) 


som SPECTRUM ANALYZER $895. 


MADE IN THE USA ITC SASOOA is a full function Spectrum Analyzer covering all Ham Radio, Two way Radio, 
TV, & CATV frequencies bands to over 500 MHz, *Add Opt. 3 Narrow Band Filter for only $200 and the SA500A becomes 


a full range Pan Adapter /Spectrum Display Monitor*® The SAS00A Includes Center Frequency Display, 50 MHz 


SAS500A win Center Frequency Display, 500 MHz 
Tracking Generator plus 50 MHz Marker Generator 


ONLY $895.00 * 


SA1850S covers #50 to 1850 MHz in One Sweep, LNB 
Power Supply, 110/220/12vdc/Battery Operation, 


ONLY $1295,00* 


SA1300B & OPT.s 1, 3, 4, 6 
ONLY $1895,00* 


SA1800C & OPT's 1, 3, 4,6 


ONLY $2295.00* 

$1295.00 

$1595.00 

$1895.00 
$200.00 


SAGO0A 

SA1300B 

SA1800C 

OPT. 1 50MHz Marker Generator 
OPT. 3 +/- SKHz Res. B. W. Filter $350.00 
OPT. 4 12 VDC Inverter Adapter $100.00 
OPT. 5 1000 MHz Tracking Generator $250.00 
OPT. 6 7 Digit Center Frequency Display $300.00 
4 Mola: Ktrodactory Prices for lumated time aly 


AS SHOWN 1-1300 MHz In One Sweep $1,895. 


MADE IN USA +-5kHz Resolution Band Width - 7 Digit Center Freq. Display - 12vdc operation 
-110 dBm Sensitivity, 120 dB Dynamic range, 80 dB ON SCREEN, Exclusive D/SPERSION ZOOM 
Allows scan widths 0 MHz to 1300 MHz at any Dispersion preset stop, Total flexibility and ease of operation, 


All New ITC Low Cost High Performance Oscilloscopes 
25 MHz Dual Trace w/3 in 1 TestLab $429. 25 MHz Dual Trace $339. 
+5/1A, +/-12V/.2A DC Outputs Dual Component Tester | 40 MHz Dual Trace Delayed Sweep $549. 


ADVANTAGE struments core. 


3817 S. CARSON ST, #818 CARSON CITY NV. 89701 
102-885-0234 FAX 702-885-7600 


25 MHz Scope / Tester 40 MHz Delayed Sweep 
model ST3324 model SD3315 

1mV Vertical Sensitivity Delayed Sweep nS -1 Sec. 

X-Y modes, Z Axis 6" Very Bright 12kV CRT 


(intensity modulation) 

Dual Component Tester 
Dual Component Compartor 
Triple Output DC Supply 
+5/ 1A, +/-12/2A 

6" Bright 2KV CRT 
Rise Time <14 nS 

Full TV Trigger TV-H, TV-V 
25 MHz less tester same spec. 


model $03304 $339.00 


Rise Time <8ns 
40 MHz special $549.00 


ITC Oscilloscopes fill the bill 
without emptying the pocket book 
ITC Scopes are a cut above all 
other low cost scopes on the 
market today. You can depend 
on ITC Quality - Performance & 
Dependability. Plus a fall Two 
Year warranty parts and labor. 


Tok ADVANTAGE 
Call 800-566-1818 Today 


PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. I'.0.B, CARSON CITY NV. NY. RESIDENTS ADD SALES TAX. 
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Mobile antenna mount provides shielding against interior radiation 


The MCA 2000 NMO mobile an- 
tenna mount from Richard Hirsch- 
mann of America features full 
shielding against interior radiation. 
The fully plated forged brass mount 
has a constant impedance FME con- 
nector for a precise match to [eed line 
and improved performance at high 
frequencies. The mount is suitable for 
all land mobile frequencies from 
25MHz to 1,000MHz and can handle 
up to 150W, 
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Military format frequency hopper 
becomes available for tactical use 


Radio Systems’ 
PR8077 frequency- 
hopping radio is de- 
signed 


for low- 

intensity tactical op- 

erations when avoid- 

ance of detection by 

receiver scanners 

and resistance to 

single-channel jam- 

ming is desired. The 

hand-held unit is 

submersible and 

available in the 
60MHz-88MHz 

subband in + 10kHz 

transmit deviation format. Additional 
subbands are forthcoming in the range 
between 30MHz and LO8MHz. The ra- 
dio is clear-voice compatible with 
AN/PRC-77 manpack-type tactical ra- 
dio equipment. A Transcrypt Interna- 
tional SC460-format encryption option 
is available for secure single-channel 
operation. Power output is |W or SW, 
user-selectable. 
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Citel America has unveiled a new 
line of surge protectors for coaxial 
cable used in mobile radio, 
radiopaging, cellular and microwave 
base stations. The protectors shunt ex- 
cess electricity to ground and reset au- 
tomatically after every strike. A special 
patented coaxial gas tube allows the 
protectors to absorb numerous surges 
without degrading. Protectors are avail- 
able in VHF, BNC, F and N types. They 
maintain transmission characteristic 


Readers’ choice 


Of all the new products and services 
in the March 1994 issue, the ones re- 
printed here generated the most reader 
requests for additional information. If 
you missed them the first time, here is 
your opportunity to acquire more infor- 
mation on them, Just circle the corre- 
sponding Fast Fact Card number on the 
card found in the back of this issue and 
mail the card to us. 


impedance as high as 2.5GHz. 
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VHF mobile radio provides 15W-50W output in 6” X 9” format 


The Bendix/King EMH 599 0A is a 
114-channel VHF mobile radio that 
may be programmed to operate on any 
frequency in the 136MHz-174MHz 
range without degradation in specifica- 
tions. The dash-mount radio from BK 
Radio has an eight-character, yacuum- 
fluorescent, 14-segment, alphanumeric 
display. The radio is only 
2"H_ X 6"W X 9"D, but its adjustable 
power ranges from 15W to 50W. Fea- 
tures include busy channel lockout and 
indicator, scan, priority scan, CTCSS, 
DCS, time-out timer, home channel re- 
vert, next scan channel and nuisance 


OICE REPORTIN 


SentriVoice+ 


m@ Monitor alarms & alert over radio | 
@ NEMA 4X case with battery backup a 
m@ Respond via DTMF remote control is 
™ 80 seconds of voice storage | 
@ Integrate with Security/Fire Systems | 


Replaces Motorola's Voice 


channel delete. The EMH is covered by 
a five-year warranty at no extra charge. 
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Automatically send pages 
Motorola 2-tone paging 

8 inputs 

On-site paging 

Any radio mounts inside case 


Reporter VR 100 


Cost-effective solutions by a leading supplier of Radio Communications Systems. 


Zetron, Inc., Industrial Systems Division 


@® 12335 134th Ct. N.E., Redmond WA 98052 Ph: (206) 820-6363 Fax: (206) 820-7031 
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Take a break and come join 
us at the 22nd annual 


Communications Marketing Conference 


November 10-13, 1994 


Be sure to join us this year at the 22nd Annual Communications Marketing Conference. We'll be meeting in historic 
Baltimore, Maryland - home of the best steamed crabs in America! (And even if you’re not feeling a litle “crabby” this 
year, you don’t want to miss this excellent sales and marketing opportunity). 

As usual, this will be the most productive meeting of the year, with manufacturers, reps and distributors all in one 
place exchanging news and views. So come on out to Baltimore! 

For more information about the conference, contact Bernie Brownson, 4950 Oakland Street, Denver, CO 80239. 


Telephone: (303) 371-8182. Facsimile: (303) 371-8158. 


© The ultimate meeting of manufacturers rep- ¢ Save time and money...everyone you need to 
resentatives, distributors and manufacturers. see will be in one place. 
© Attend training sessions on the latest products. ¢ Relax! There's no running from booth to booth, 


© Meet your peers, interact and discuss today’s no time pressures, no trade-show conflicts. 


pressing issues. * Tee-off at the exciting industry-wide GOLF 
TOURNAMENT on November 10. 


COMMUNICATIONS MARKETING ASSOCIATION 


CMA 
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New products 


Monitoring system automatically 
relays alphanumeric pager message 


The Quick Alert system from 
Telemessaging Devices allows the moni- 
toring of industrial, building, utility. se- 
curity or other systems by linking 
standard sensors with alphanumeric pag- 
ers. The five-component system includes: 
sensors; a dialer; the Quick Alert technol- 
ogy which diagnoses the problem and 
routes the appropriate alphanumeric mes- 
sage to the right person, without operator 
intervention, within 90 seconds: a paging 
terminal: and alphanumeric pagers. An 
English-text message as long as 50 char- 
acters can be transmitted. 
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System gives individual SMR sites voice mail with message storage 


A full-featured voice mail system from 
Hark Electronic Systems has 20 hours 
of storage and interfaces four analog 
ports. These ports may be used for tak- 
ing Messages and retrieval of messages 
as well as dialing out to a pager number 


for notification. An optional configura- 
tion for the system provides eight ports. 
The system is optimized to operate with 
the Hark System product line of DID to 
SMR interfaces. 
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Kink-free, low-loss cable allows direct routing to tower antennas 


The */s” LMR-900 cable from Times 
Microwave has an attenuation of only 
1.6dB/100 feet at 9OOMHz and flexibility 
equivalent to '4" corrugated copper cable, 
An ideal low-loss feeder for tower- 
mounted antennas, the cable will not kink 
and can be routed to the antenna without 
the expense and line loss of a jumper 
cable. The cable design incorporates an 
aluminum tape bonded to the polyethyl- 
ene foam diclectric to form the outer con- 
ductor, with an overbraid for connector 
attachment. resulting in shielding effec- 
tiveness greater than 90dB. A weather- 
proof, UV-resistant polyethylene jacket 
improves outdoor performance. Type N- 
male and N-female connectors are also 
available, 
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@ Hands-Free 


Dispatch. 
@ Talk on a telephone, 
transmit on a radio 


using a single 
headset. 

@ Footswitch for PTT 
and telephone/radio 
select. 


RadioMate 


"Professional Headsets for Professional People" 


(800) 346-6442 * FAX (510) 676-3387 
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Total Trunking Technology 


FASTNet 


~~ Model 80 


va 
J 
\ 

% ye 


*, a 


Model 49's 


Model 104 
PSTN 


Zetron has mastered LTR®-compatible trunking technology. We have the control equipment you need to 
establish a simple trunked system or to expand into a larger multi-site system. We have the expertise in 
domestic and international applications to help you meet your needs today and tomorrow. 


Model 80 Model 49 Trunking Model 2540 
TrunkBridge Repeater Manager Digital Switch 

Link two or more LTR or Provide premium interconnect and Form a network between multiple 
conventional radio repeater dispatch radio capability and radio sites with a digital switch that 
systems using the Model 80 and effective radio site management provides advanced features for 
two low-cost LTR control stations. with the Model 49. radio operators and users. 

Model 104 Trunked Model 42 Dispatch Model 810 
Radio-Telephone Adapter Trunking Logic Digital Hybrid 
Connect up to three devices (such Control a dispatch-only channel! Significantly improve audio quality 
as telephones, FAX, or modem) to —_ with a Mode! 42, which has the of a full-duplex interconnect radio 
a radio on a trunked radio system. same innovative dispatch features with the Model 810's digital signal 

as the Model 49. processing. 


Zetron has earned a reputation for reliable, full-featured products 


that unite multi-vendor equipment into powerful systems. Z ETR oO fel 
® 


Zetron, Inc. 12335 134th Ct. NE Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 LTR® is a registered trademark of E.F. Johnson. 
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Telewave’s Broadband 
RF Wattmeter is 
rapidly becoming a new 
Industry Standard! 


rushing 


We're C 
the Competition! 


> D> Telewave, Inc. 
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New products 


Signal-to-noise voter reduces noise, provides voice recognition squelch 


The SNV-4 signal-to-noise voter uses 
four independent digital signal processors 
(DSP) to vote the best channel by spec- 
trally determining the S/N ratio of each 
channel. The voter, from JPS Communi- 
cations, measures the S/N ratio of speech 
in the input audio of each channel and 
provides DSP noise reduction and DSP 
voice recognition squelch on each chan- 
nel. LED bar graph displays on the front 
panel give a continuously updated indica- 
tion of each channel's S/N ratio. No guard 


tones are required for measurement, and 
the unit operates from two-wire audio 
inputs. 
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Standardized numeric code allows numeric pagers to send messages 


Pager Codes from REO Enterprises is 
a series of proprictary numbered and al- 
phabetized messages that allows numeric 


pager users to transmit words and phrases 
instead of just a return phone number. For 
example, punching in the series 
“14%207%330" decodes as “This is (your 
name). Mect me at the warehouse.” In ad- 
dition to a standardized set of commonly 
required phrases, the code index provides 
space for adding code words peculiar to 
the user’s business or life-style. Pager 
Codes is packaged in two formats. The 
inexpensive Pocket-N-Dex is a set of five 
credit-card-size plastic code cards, cor- 
ner-riveted to fan while viewing, with a 
convenient attached keychain. The 
Combo-N-Dex package contains a larger 
8” x 10” EZ View-N-Dex card along with 
two individual Pocket-N-Dexes. Seiko 
Instruments has bundled the Pager Codes 
system into its new Pager Pal personal 
electronic organizer. 
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BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 
FAX 708/924-9078 


POWER 
AMPLIFIERS 
FOR ALL INPUT LEVELS 
eVHF Low Band to 300 watts 
eVIIF High Band (140-200 MHz) 
“ (0 500 watts 
eUHF Low Band (400-550MHz) 
, to 350 watts 
*ULF High Band (800-960MHz) 
to 140 watts 
* True continuous rating at 
high ambient temperatures 
* FCC type accepted 
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Improvements in paging software 
make billing easier for resellers 


The improved Page-Lite software pack- 
age by Systems Development Corpora- 
tion (SDC) allows paging resellers to be 
directly connected into a paging terminal 
to activate and deactivate pagers in 2 
matter of seconds. The customer tracking 
and billing software, distributed nation- 
ally by Cellular Paging Systems. now 
also allows resellers to automatically page 
customers to inform them that their pay- 
ments are due (or past due). The system 
selectively sends a voice mailbox phone 
number and the amount due to each 
customer's pager. A new Auto-Verify 
feature reads the reseller’s invoice from 
the paging carrier, provided by the carrier 
on diskette, and verifies that the reseller 
is billing a customer lor each pager being 
billed to them by the paging carrier. New 
paper options for printing billing state- 
ments include two-way mailers on which 
the mailing envelope with postage, the 
invoice and the return envelope are 
printed simultaneously, The software has 
no limits on the number of customers and 
{ransactions. 
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Reduced-weight concrete shelter offers easier shipping, installation 


Andrew's TrussCrete solid concrete 
equipment shelter weighs 20% less than 
glass fiber-reinforced concrete shelters 


and 40% less than other solid concrete 


shelters. The weight reduction results in 
lower shipping costs, improved staging 
area handling, easier site access and lower 
crane rental costs. The shelter incorpo- 
rates Andrew's exclusive space frame re- 
inforcement technology for strength and 
built-in insulation, Shelters are available 
in sizes as large as 16’ X 40’. They are 
designed with a seismic zone 4 rating 
and a maintenance-free exterior. The 
shelters are covered by a 10-year struc- 
tural warranty. 
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Service area map program plots contours by several characteristics 


EDX Engineering has two new ver- 
sions, 2.0 and 2.5, of its CVR plotting 
program. CVR plots maps of service area 
contours for cellular. broadcast, two-way 
mobile, paging and other VHF and UHF 
communication services. The program 
allows plotting of composite service area 
maps for as many as 1.000 individual 
transmitter sites or transmitting facilities. 
CVR performs received power level stud- 
ies, field strength studies, signal ratio and 
interference studies, most-likely server 


studies and demographic analyses. The 
program produces on-screen plots for 
EGA or VGA monitors, pen plots for 
HPGL-compatible devices, or laser prints 
on Hewlett Packard Laserjet Il-compat- 
ible printers. Version 2.0 accesses only 
U.S, terrain databases furnished by EDX 
Engineering. Version 2.5 includes addi- 
tional terrain database information out- 
side the United States. 
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VERSA-TRUNK 
VHF/UHF Trunking 


For Bendix/King E Series Portables & Mobiles 


Works with existing repeaters © 10 city roaming 


DispatcH TRUNKING: 
up to 16 user groups © display of 
incoming ANI or person's namee 
individual, group, emergency call 
emissed call display 


display of dialed number ¢ 
automatic disconnect © memory 
dial, last number re-dial 


To find out what this powerful system can do for you contact: 


COMM-TECH INTERNATIONAL, INC. 
5401 ALHAMBRA DRIVE, SUITE B ¢ ORLANDO, FL 32808 
phone: (407)291-9009 ¢ fax: (407)291-9081 
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A BEE® 


PRODUCT 


YURUS" 


MADE 


IN THE U.S.A. 


COMING 


SOON! 


Vv 


THE ULTIMATE NYLON CASE 
SHARP + VERY SHARP 


BEE® is u Rugisiored Trademurk of BEE Electronics Inc. 
DURUS™ is a Trademark of BEE Efectronics Inc 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
ing per eyeuaiics for only $2,855, 

OM’S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that’s loaded with features. It’s 
small, accurate, battery operated, has a 
wide frequency Sorc iape - a must for 
avery technician's bench. Great for field 
use too. ; 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
yy greater than —95dBm at narrow spans. 

he PSA-65A is ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, Secor anten- 
nas, 10KHz filter for .2 z/DIV range, 
carrying case ade and more. 

For more information, write, FAX or 


BRINGING HIGH 

TECHNOLOGY 

DOWN TO EARTH 
500 SOUTHLAKE BOULEVARD 


RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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SUPPORT YOUR 
LOCAL RADIO 
BATTERIES. 


CASP* BATTERY CHARGER/ 
ANALYZER/RECONDITIONER 


In this unfair word, radios get all the 
credit, while batteries do all the work. Its 
time to realize that batteries deserve more 
than mere charging 

They need to be analyzed for charge 
and discharge capacity, charged by the 
most effective method, and, depending 
on battery type, reconditioned. 

Chiistie’s preprogrammed, micro- 
processor-based CASP*/1200 does all 
this and more. Batteries of any chemistry 
can be handled, but Christie's exclusive 
ReFLEX” technique charges nickel 
cadmium battenes in record fime, while 
fejuvenating degraded cells. 

So don't let your local radio battenes 
down. Support ‘em with a CASP*/1200. 
They've earned it. Call today for our FREE 
video, “Getting To Know CASP.*” 


CHRISTIE 


18120 So. Broadway, Gardena, CA 90248 
(310) 715-1402, FAX (310) 618-8368 


* CASP CHRISTIE and REFLEX ore mystered scaemares of 
Oleestie Blectic Cory 
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New products 


Multiple-user interconnect features internal database, DTMF signaling 


The model 737 Rural Patch from 
Zetron is a multiple-user telephone inter- 
connect with an internal, 1.000-user 
database and DTMF selective signaling. 
The interconnect is designed for two-way 
systems whose radios contam DTMF de- 
coders so that they may be selectively 
called, Ideal for wireless rural telephony, 
the model 737 allows radio users to place 
and receive telephone calls in addition to 
calling each other. Designed for interface 
to a repeater, the interconnect operates in 
half- or full-duplex mode. To support the 
switching requirements of half-duplex 
installations, the model 737 provides a 


Trunked/conventional radios offer 
full compatibility with two formats 


The HXS80T (above left) and HXS581T 
(above right) radios from Standard Com- 
munications are dual-protoco!l portables 
that are fully compatible with either Mo- 
torola Privacy Plus or E.F. Johnson LTR 
trunking formats, or offer conventional 
8O00MHz operation. Both radios include 
high-speed programmable scanning; 
DTMF-. DCS- and CTCSS-selectable 
tones: time-out timer, busy-channel lock- 
out: and program-in-the-field capability. 
The radios also use a nonvolatile memory 
that stores all frequency and operating pa- 
rameters without the need for a backup 
battery. The HXS580T also has an alpha- 
numeric display for channel tagging. 
Options include wall-mount and desktop 
chargers. on-the-belt speaker/mics, cases 
and belt clips. The radios are FCC- and 
DOC-approved and backed by three-year 
parts and labor warranties. 
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courtesy beep to the phone party when the 
radio user unkeys and will mask the radio 
user’s side of an interconnected conversa- 
lion to prevent casual eavesdropping by 
other mobiles. DTMF connect/disconnect 
codes. call timers, toll restrictions and 
Morse ID for the interconnect can be re- 
motely programmed through a Touch- 
Tone telephone or DTMF radio, 
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Updated terrain analysis software 
provides multiple access, library 


Version 3.0 of the Terrain Analysis 
Package (TAP) radio enginecring software 
from SoftWright adds a batch-processing 
capability to allow the computer to set up 
multiple projects and studies without user 
intervention. A new multi-user capability 
enables two or more users to access TAP 
on a local area network (LAN). This saves 
disk space and makes project files avail- 
able to other users in the office. Other 
new features are the ability to locate the 
highest topography near a possible trans- 
milter site and a large library of patterns 
produced by antennas from manutactur- 
ers such as Scala Electronic, Antenna 
Specialists. Sinclair Radio Labs. Celwave 
and Decibel Products. 
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Wireless data controller provides 
error-free transmission/reception 


Intended to ensure error-[ree wireless 
data communications, the Intelligent 
Communications Controller Core Module 
(ICC-CM) from Arrowlink is designed 
for integration into specialized hand-held 
and in-vehicle devices. Mediums the 
module controls include LANs, cellular, 
trunked radio, PMR, satellite. hand-held 
PCS devices and PSTN. The module 
handles applications requiring both voice 
and data, using proprictary software al- 
ready in use in mobile applications for 
emergency road, fire and ambulance serv- 
ices. Features include programmable mi- 
croprocessor control, on-board memory, 
real-time input/output features and data 
speeds as fast as 2Mb/s over radio. The 
module is generally independent of the 
application cellular/radio environment, 
using a library of stored radio type infor- 
mation. Serial and digital input/output 
ports facilitate connection of a variety of 
data terminals to the module. including 
alarms, sensors. computing devices, print- 
ers. displays. keyboards. status indicators 
and mobile data terminals, 
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Western Multiplex’s LYNX.cp2 ra- 
dio addresses changes in FCC regula- 
tions for spread spectrum technology 
with an adjustable controlled power fea- 
ture. The feature allows the radio trans- 
mitler Output power (as much as |W, like 
the original LYNX) to be reduced to 
meet different operating conditions (in- 


cluding the FCC’s +6dBW EIRP limit) 
and to help in the coordination of a sys- 
tem using multiple transmitters. The 
contro] range of this new feature is a 
25dB minimum from full power 
(+28dBm typical. +30dBm maximum, 
+27dB minimum) to +4dBm. Like the 
LYNX radio. the LYNX.cp2 provides a 
full Tl, 1.544Mbps data rate and full- 
duplex throughput. and operates at 
2.4GHz. The LYNX.cp2 transmits voice, 
data and video transparently and uses a 
standard telco DSX-1 interface. No FCC 
license is required for user operation. 
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Dime-size scan module combines scanning functions in one product 


Com-Tech Electronics’ revised SCII 
Minitor I] scan module combines priority 
and nonpriority scan within the same 
module. The upgrade includes a circuit 
that eliminates battery drain when scan is 
not activated. The module provides lor 
scanning in the monitor mode between 
channels 1 and 2. Working in both the 
standard and stored voice models, the 
module allows for alert function during 
the scanning mode, 
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Compact 800MHz repeaters offer 175W output, field programmability 


The Summit QX and Viking VX 
800MHz repeaters from E.F. Johnson of- 
fer as much as 175W of RF power. The 
Summit QX high-power Multi-Net re- 
peatcr is a 175W version of the 75W 
Summit QX repeater developed in 1993, 
The Viking VX high-power repeater also 
offers 175W and works in the LTR proto- 
col. The two repeaters are synthesized and 
field-programmable, and they offer front- 
panel status and alarm displays. program- 
mable frequency and power output, 


diagnostic indicator and RF alarms, and 
RF amplifier protection. The units com- 
bine logic. receiver, exciter and power 
amplifier into a unit less than 9” high, 
This allows a standard rack to accommo- 
date a complete five-channel system, in- 
cluding combiner. The Summit QX is 
designed to public safety specifications, 
requiring maximum coverage and signal 
penetration. The Viking VX is designed 
for SMR and private system operations. 
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Slim-profile radio offers scanning and programmable frequencies 


Offering a slimmer profile and several 
operating head choices, the SG-2000SP 
Slimpak HF SSB radio from SGC is ideal 


for tight mobile installations. The radio, 
which measures 3.6" X 10.1" X 13”. has 
the same technology and rugged design as 
SGC’s SG-2000 model, The Slimpak has 
644 ITU and ham frequencies, including 
SITOR telex channels, permanently etched 
into memory, [00 user-programmable fre- 
quencies and scanning features, Heads are 
also available for marine and aviation 
uses. The mobile head mode] covers 
2MH7—22MHz at 100W output. 
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Los Angeles, CA 90035. Toll Free 800-333-6444 


U.S.A. (Headquarters) 1022 S,La Cienega Blvd. 
Tel 310-652-3666 Fox:310-652-0777 


ator « Multi-point 9600bps Radio-Modem 


@ TELEPOINT «. 


Telephone Line Extender » 2/4 Wire Lease Line Eli 
* Microprocessor Controlled, Programmable. 
° Vhf-Uhf & 900 Mhz, 3 to 50 watt. 


* Toll Quality Companded Transmission. 


* Absolutely Adjustment Free, 
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New products 


High-capacity NiCd battery line matches OEM design standards 


The Americas Parts Division of Mo- 
torola Land Mobile Products has intro- 
duced the Mag One Battery line of 
high-capacity, long-life, replacement 
NiCd batteries for non-Motorola radio 
users. The list of non-Motorola radios that 
Mag One batteries are engineered for in- 


Surge protector uses hybrid circuit to 


Citel’s one-, two-, three- and four-pair 
surge protectors use a hybrid circuit for pro- 
tection of telephone and data lines, A three- 
element gas tube on the input stage provides 
a high discharge capacity (>5,000A), and a 


cludes E.F. Johnson, Ericsson GE, Icom, 
Kenwood, King. Midland, Regency/Stan- 
dard, Repco/RCA, Ritron, Wilson and 
Yaesu. The batteries are designed and 
built according to the OEM standards for 
each brand. 
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protect telephone and data lines 


solid-state diode on the output stage pro- 
vides a response time of less than Ins. A 
fail-safe device protects against unusual 
surges such as power line crosses. 
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Software organizes customer records for trunking management, billing 


Pacific Circuit Design’s Trunking Cus- 
tomer Organizer software manages codes, 
radio serial numbers, lists of active mobile 
and portable units, loading history and bill- 


ing. The IBM PC-compatible software al- 
lows report printing on the various features 
for all types of trunking systems, 
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for any pager. 


ez tnee. 


134th Ct. N.E. Redmond WA 98052 
06) 820-6363 Fax: (206) 820-7031 
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Composite materials decrease cost, 
increase comm mount strength 


Slimline 2000 mo- 
bile communications 
mounts from Pana- 
vise are constructed 
of a fiber-reinforced 
composite material to 
increase durability 
and gripping strength 
of each unit and to de- 
crease cost. In addi- 
ion to the composite 
mounting plate, shaft 
and foot, the kit in- 
cludes universal 
joints that allow 210° 
of pivot and 360° of swivel. The mounting 
kit comes with an NEC/AMPS-compatible 
mounting plate with setscrew or knob ad- 


justments. Two rises are available, 6" or 9", 
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COMPLET YOUR WRU LESS pany 


with 


The Cellular Radio Handbook 
This bes! seller has rapidly become the 
industry standard reference that explains 
the intricacies of designing, installing and 
operating a worldwide cellular network, This 
second edilion includes 42 chapters and 
over 300 illustrations. 765 pages $185 


Quantum Publishing 


The Paging Technology Handbook 


The first and only :eference available for the professional involved 
in the marketing, technology, or sale of today's worldwide paging 
network. Its 20 chapters include practical information about the 
history, theory, tachnology, network structure, applications, and 
limitations of this expanding field. 


340 pages $95 


Get our free 32-page color catalog with more books, videos and special reports. 


Order by fax (415) 


October 1994 


381-4498 


call toll 
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or 


free 


Wireless Data Handbook 
This new book fills the need for a single 
source that examines the exploding area 
of wireless data communications. Included 
are chapters on the technology anc 
applications of two-way, wide area, 
terestnal and wireless data (including 
CDPD) for corporate managers, marketers 


370 pages $79 


and engineers. 


{800) 422-9666 


Weatherized grounding kit offers reduced resistance and inductance 


Polyphaser’s Uni-Kit 2 cable ground- 
ing system integrates a weather- 
protected copper strap as a conductor to 
provide an improved surface area con- 
nection to the cable that reduces the in- 
ductance. The strap also reduces the 
resistance path to ground. The design fits 
cables from ‘A4" to 2” in diameter and 


elliptical waveguides as large as EW28. 
Standard weatherizing materials are in- 
cluded to seal the connection. The 
ground connection end of the strap is 
specially coated to minimize dissimilar 
metal problems when bonding to galva- 
nized towers. 
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Relay triggers alarm, spare lamp in the event of tower lamp failure 


The SCR630T 
universal — elec- 
tronic lamp alarm 
relay from SSAC 
senses obstruction 
lighting failures on 
radio towers. The 
unit monitors from 
one to four steady or intermittent lamps. 
The number of lamps, their wattage and 
their voltages are set with six switches 


on the unit. The alarm relay’s toroidal 
transformer monitors the current in the 
lamp wiring. A current drop due to lamp 
failure causes the relay’s LED to light 
and its Output to transfer. Two outputs 
are available for a backup lamp and a 
remote alarm, A trip delay prevents nui- 
sance tripping. The SCR630T operates 
on 230Vac 50/60Hz. Circuitry is sealed 
for reliable operation. 
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Digital communications product line uses F-TDMA to expand capabilities 


EDACS Prism is a family of base sta- 
tions, mobile radios and portable units 
using frequency-and-ltime division mul- 
tiple access (F-TDMA) technology to ex- 
pand the capability of a current channel 
from one user to as many as four users. 
Part of Ericsson GE Mobile Communi- 
cations’ Enhanced Digital Access Com- 
munications System (EDACS) product 
line, EDACS Prism increases system ca- 
pacity while providing full backward 
compatibility. Allowing users to inerease 
spectrum efficiency without the need for 


additional frequencies, the system allows 
a channel-by-channel upgrade for a 
seamless migration path based on users’ 
needs. 
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Antenna replacements are offered in 


Replacement antennas for the Standard 
HX580 radio are available from the Land 
Mobile Division of Centurion Interna- 
tional. The injection-molded antennas are 
made with SMS connectors. Two versions 


Field testing wattmeter specializes 
in 25MHz-1,000MHz broadband 


Telewave’s RF Wattmeter for remote 
field testing needs no additional slugs or 
inserts for different power levels and ap- 
plications. The meter, which requires no 
band = switching, specializes in 
25MHz-1,000MHz broadband. The unit 
has five scale ranges (SW. 15W, 50W, 
150W and S500W) and provides direct 
measurement of forward and reflected 
power with type N in-line connection. The 
meter covers cellular bands and most re- 
mote and control links. Basic meter accu- 
racy is 5%. 
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halfwave, quarterwave versions 


are available, the 6/4” EXP halfwave, 
2.5dBi-gain antenna or the 2'‘4” EXS 
“stubby” quarterwave version. 
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For Worry-Free Communication, 
It Pays To Be Well Connected. 


New LMR™ 500 Low-Loss, Low-Cost, 
Flexible Communications Cable Gives You: 


Loss of 3.13 dB/100 feet at 900 MHz. 
Greater than 90 dB RF shielding. 
Weather resistant polyethylene jacket. 
Minimum bending radius of 1”. 


$0.90 per foot. 


Times Microwave Systems LMR Cables and Connectors... 


A Better Connection. 
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Return Loss Bridges 
Low Cost Swept SWR 


RLB150 bridges can be used with spectrum 
analyzer/tracking generator or service monitor for 
swept SWR measurements. This technigue sim- 
plifies tuning of antennas, cavities, duplexers, 
isolators and many other RF devices, They also 
can be used for cable insertion loss and imped- 
ance measurements. 

Eagle® bridges have high directivity, five watt 
power rating and built-in termination. 


Freq MHz 
RLBISON3B 5-1000 3389.00 
RLBISON3C 5-1300 $425.00 
RLBISONSA | 5-3000 | $579.00 


FREE application note: “High Performance 
VSWR Measurements”. Call and ask for it! 


Price 


vdhCatalogue covers bridges, cable sets and other 


-fouseful equipment, 


CALERE 


P.O. Box 9446 (316) 265-2050 
Wichita, KS. 67277 Fax: (316) 265-2255 
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IF YOU CAN'T 
SEE THE LIGHT 


EAGLE EVE CAN ! 


Enlightened tower owners and FCC 
licensees select the RADMOS 1200 and 
Eagle Eye services as the most rellable and 
cost effective method of tower light || 
monitoring and alarm sdministration. 


FOR INFORMATION CALL: 
(800) 779-1917 
EAGLE EYE TECHNOLOGIES 


A Division of ICT Systems, Inc. 
P.O. Box 11548 Wichita, KS 67202 


MONITORING TOWERS SINCE 1991. 
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New products 


Hand-held radio receiver employs extremely wide frequency range 


The wide-range, 
hand-held Trident 
TR2400 radio re- 
ceiver from Ace 
Communications 
covers virtually all 
voice broadcast fre- 
quencies, from 
LOOkHz to 2.06GHz. 
Its demodulation 
modes are AM for 
broadcast, world- 
band and for civil 
and military avia- 
tion: narrowband 


FM for police, fire and emergency transmis- 
sions: wideband FM for radio and TV audio 
broadcasts; and single sideband for 
transoceanic aircraft and ships at sea. De- 
sired frequencies are entered on a keypad, 
and entries are displayed on a backlit LCD. 
The unit searches for active channels and 
allows the user to store as many as 1,000 
locations in permanent memory, Power Is 
supplied by four AA batteries. Audio is heard 
through the built-in speaker or the supphed 
earphone. Other accessories include a 12Vdc 
dashboard plug, ac battery charger, belt clip, 
flexible antenna and mounting hardware. 
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System interfaces with cellular networks for public safety applications 


The ML500 Multiline Stationary 
Cellular System from TransTel Group 
provides communications backup and res- 
loration, security monitoring and tempo- 
rary site service applications, The ML500 
provides an interface to cellular networks 
for existing voice and data communica- 
lions equipment. Particularly useful for 
public safety applications, the system can 
be configured for one to five lines per 
chassis. Multiple chassis are employed to 
provide the required number of lines in 
high-density applications. The system pro- 
vides dial tone, ringing current and stan- 
dard tip and ring connections. The standard 
telephone interface allows the use of exist- 
ing conventional voice and data communi- 
cations equipment, eliminating the need to 


Contact the factory for our complete 
product information and our series of 
technical articles on antenna site 
applications. EMR manufactures 
PF filters from 66 MHz to 1.3 GHz. 


22402 N. 19th Avenue - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 - FAX: 602-582-9499 


AVITIES - ANTENNA DUPLEXERS 


buy equipment designed specifically for 
cellular applications, while simplifying 
backup communications system design. 
System applications include backup en- 
hanced 9-1-1 service where the ML500 is 
located at the public safety answering point 
(PSAP). If landline connections are lost 
during a natural disaster, communications 
can continue uninterrupted via cellular 
connections to the PSAP, Data transmis- 
sion rates are I4.4kbps or faster, depend- 
ing on the modem used in the application. 
The ML500 system can be installed on the 
line or trunk side of the PBX. Each chassis 
houses as many as five transceiver models 
and operates with 110Vac to 12Vde at 21A 
or —48Vde to 12Vde at 20A. 
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Model 64534/EH 

Frequency Range: 134-174 MHz 
Insertion Loss: 1.2 dB @ 3 MHz Spacing 
Isolation: 80+ dB @ 5 MHz Spacing 
Input Power: 100 Watts 

Dimensions: 5.25” x 19" x 6.625" 

List Price: $ 535.00 


Model 65534/EH 

Frequency Range: 406-512 MHz 
Insertion Loss; 1.1 dB @ 5 MHz Spacing 
Isolation: 80+ dB @ 5 MHz Spacing 
Input Power: 100 Watts 

Dimensions: 5.25” x 19" x 6.625" 

List Price: $ 500.00 


SHFTANOOINW Y3AI503Y 
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Software enables remote connection 
to network for mobile computing 


MobileWare’s MobileWare 1.0 intel- 
ligent access software enables mobile 
users to connect to the corporate local 
area network (LAN) via wireless or 
landline connections. The software allows 
users to send and receive E-mail, faxes, 
files and printed documents. Users can 
continue working while transactions are 
being completed in the background. 
When a connection source is not avail- 
able, MobileWare 1.0 will accept com- 
mands for sending information and will 
complete the transaction once the con- 
nection resource becomes available. If a 
user is disconnected during a data trans- 
mission, a dynamic reconnection proto- 
col automatically reestablishes the 
connection and continues the transmis- 
sion from the point the drop occurred, 
without any loss of information. The soft- 
ware supports analog circuit-switched 
cellular and standard phone lines when 
remote, and direct LAN connections in 
the office. The product also includes data 
compression for faster transfer and data 
encryption for security. 
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Indoor/outdoor ground alert system monitors resistance in ground field 


Two models of ground field monitors, 
a panel-mount model and a rack-mount 
model, are available from Lyncole XIT 
Grounding for indoor or outdoor instal- 
lations. Both continuously monitor resis- 
tance of the ground field and trigger an 


aulomatic alarm when resistance rises 

above a preset level. The monitors fea- 

lure front-panel controls, an LCD read- 

out in ohms by 0.19 increments, a test 

current LED, and a trip indication LED. 
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Telemetry radio with optional digital modem allows user-programming 


The DL-3472 synthesized UHF data 
telemetry radio from E.F. Johnson is 
available at 403MHz—512MHz with stan- 
dard frequency splits. The module, for 
which an optional 9,600 baud telemetry 
modem has been developed, has been 
upgraded to operate at 12Vdc. Standard 
features include user-programmable fre- 
quencies, selectable baud rates, and TTL 
or RS-232 interfaces. These features en- 
able fast polling routines for customized 


communications. The telemetry modem, 
model DL-3295, is interconnect-compatible 
with all E.F. Johnson telemetry products. 
The modem incorporates a digital signal 
processor to provide the user with pro- 
grammable speeds of 9.600bps, 4,800bps, 
2,400bps, 1,200bps and 300bps asynchro- 
nous data, or an independent data mode 
supporting Obps to 4,800bps, including 
POCSAG paging formats. 
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Lightweight microcell antenna design targets indoor wireless networks 


Indoor microcell antennas are available 
from DAPA Communications. The com- 
pact, low-profile antennas are designed 
for 890MHz-—960MHz indoor wireless 
networks, including microcell and GSM. 
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Two models are available: a unity gain 
omni and a 115°, 4dB panel. Each model 
weighs less than 2 pounds and is enclosed 
in a 6"-diameter radome. 
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Remote Comparator Display 


The Smartswitch II™ Remote Comparator 
Display monitors and controls voting receiver 
systems on a personal computer or console. It 
can be used locally or remotely with léased-line 
or dial-up modems. 


Now you can get control of your voting system. 


Ly 


Combined Technologies, Inc. 
(513) 595-5900 
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Use Omnicron Voice Logging Recorders to document your 
important telephone and two-way radio conversations. They 


| provide immediate review, plus a tape to store for future 


reference - the sensible way - at a sane price - from $340.00. 


Easy installation * Automatic voice activation'* 2, 8, or 16 hours 


1 Of solid talk time on each standard audio cassette * Fail safe 
| alarms monitor tape movement to prevent errors + Optional Talking . 


Time Clock repeats the time and date on a dedicated time channel. 


} Omnicron has a full line of accessories: transcribers, tapes, 
i] sequencers, phone couplers. radio cables, etc. * Immediate delivery 


* 20 years of quality voice recording products and service ® 


5] OMNICRON stuzncwar 


© ELECTRONICS Putnam, cr 06260-0623 


Phone: (203) 928-0377 — FAX: (203) 928-6477 
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Register to win this complete Mobile Office at: 


CONFERENCE & EXHIBITION @ ) - i y é EE 
October 3-5, 1994 « Stouffer Orlando Resort Hotel 
For more information call 1-800-458-0479 G AY IE AW AY 


Enter to win a complete 
mobile office, sponsored by 
Compaq in association with 

its exclusive distributor, 
Wireless Telecom Inc., and 

Mitsubishi International. 


PaRRRRRER RRA 


COMPAG. 


a en The prize package includes 
== the Compaq Contura Aero 
Notebook, the Mitsubishi 
International 3500 
Microportable and the 
Mitsubishi International 
Portable Data Link. 


ise The drawing will occur 
ate MITSUBISHI vr Wednesday, Oct. 5 at the 


Closing General Session. 
You must be present 


to win. 
COMPAG. 
WIRELESS Ean 
ate MITSUBISHI ate MITSUBISHI 
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Introducing the very latest in 
analog microwave radio, the ONE-960. 
In a fast-changing world where technology is constantly 
re-inventing itself, does it make good sense to tune out the old 
simply because the new exists? At Western Multiplex, we think not. 
And that’s why we’re proud to announce our newest analog 
microwave radio, the ONE-960. Designed for voice and data traffic 
over point-to-point radio links, it’s perfect for applications requiring a 
few communications circuits, with up to 12 CH capacity. 


Whether you're connecting remote standalone sites 

or locations on spur routes off a microwave 
backbone, the ONE-960 is well-suited for private 
carriers, SMR, railroads, petroleum and utility companies 
as well as state and local governments and agencies. 

The ONE-960 is easy to install and maintain, and offers solid 
performance parameters. It features interchangeable plug-in modules 
and independently synthesized transmitters and receivers. Best of all, 
you'll find that the ONE-960 is very competitively priced, and offers a 
surprisingly low cost of ownership. 

For more information, call us today at (415) 592-8832. And 
discover why the classics (Waa acti 

MULTIPLEX 
never go out of style. CORPORATION 
1994 Western Mutipiex Corporation. A rights reserved fax (415) 592-4249 
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CUSHMAN 


NEW PRODUCTS / NEW FEATURES 


CUSHMAN 7130 Service Monitor 


Tracking Generator 
Offset Generator 

1 GHz Gen. & Rec. 
Spectrum Monitor 
Encoder 12 Formats Analog and Digital 


LEASE PURCHASE 
AVAILABLE 


Model K-202 

* NEW 1200/2400 POCSAG encoder 

* DTMF/DCS/CTCSS decoder 

* Upgrade your existing CUSHMAN 
encoder OR 

* Step up to Model K-202 stand-alone 

encoder/decoder 


MANUFACTURED BY 
KNS ELECTRONICS, INC. 
2146 BERING DRIVE 


SAN JOSE, CA 95131 
PHONE: 408-432-8100 FAX: 408-432-8359 
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Express 
yourself 


Something bothering you? Want 
to sound off about it? 


Need help that other readers 
might provide? 


Send a letter to: 


Letters to the editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
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New products 


Software allows use of text pager for messaging, Internet connection 


AirNote, from Notable Technologies. 
is a wireless mobile messaging package. 
The program formats computer typed 
messages, E-mail, Internet communica- 
tions and phone messages for display on 
a text pager. The AirNote package in- 
cludes software, text pager, personal In- 
ternet address, free activation of network 
and operator services, and one-call cus- 
tomer support. Messages can be typed 
into a modem-cquipped personal com- 
puter at the user’s office, using AirNote’s 
software, which then can be sent immedi- 
ately to the user. E-mail messages can be 
sent from any computer with Internet 
access by addressing them to the user’s 
AirNote pager’s unique Internet address. 
The AirNote pager can reccive messages 
from any on-line system with access to 
the Internet, including America Online. 
AT&T EasyLink, CompuServe, GEnie, 
MCI Mail and Prodigy. Messages can be 


sent from any telephone through an 800 
number. AirNote users receive the mes- 
sage just as it was dictated to the 800-line 
operator. Additionally, users of Windows 
and Lotus ce:Mail, Lotus Notes Mail or 
Microsoft Mail can have E-mail messages 
automatically forwarded to an AirNote 
pager. This AirNote feature allows users 
to screen messages by including or ex- 
cluding specific senders, prioritizing mes- 
sages or identifying text keywords. 
AirNote software operates on IBM- 
compatible PCs running Windows 3.1 or 
later with 2MB RAM, or PCs running 
DOS 5.0 or later with 640K RAM, or on 
Macintosh System 6.0.5 or later with 
IMB and System 7.0 or later with 2MB 
RAM. A 300 baud or faster modem is re- 
quired, Notable Technologies also offers 
monthly service plans through affiliations 
with PageNet and SkyTel. 
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Parabolic reflector shield protects antennas from deterioration, wildlife 


The DS-90 protective shield for para- 
bolic reflectors attaches to the upper 
periphery of a shrouded high-perfor- 
mance antenna. The shield. from 
Kalartek. increases the life span of the 
radome by protecting the radome edges 
from damage from birds, UV deterio- 


ration, airborne pollutants and falling 
ice. One installer can place a shield in 
15 minutes. The shield, made of T-60- 
63 grade aluminum with stainless-steel 
hardware, is certified to withstand 
120mph winds. 
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Portability, weatherproofing highlight repeating base station features 


Earmark’s Basemaster VIII is a full- 
featured duplex repeating base station that 
is completely portable and weatherproof. 
The station supports both Earmark’s Belt- 
Pak and Headset Duplex radios. The com- 
pression-molded case seals ught with four 
roll-over clamps to provide environmental 
isolation. All the electronics reside under a 


‘heavy aluminum control panel, supported 


by a base-mounted steel plate. The scaled 
back panel, with headphone and antenna 
access, allows station operations in inclem- 


ent weather. Powered by a 5Ah SLA bat- 
tery, the station operates in nonnal trans- 
mit mode, free of external power, for as 
many as 24 hours between charges. Power 
Plus, Earmark's transmit power enhance- 
ment (950mW) is buill-in and accessible 
with a control panel-mounted toggle 
switch. The external telephonic accessory 
port is switchable from standard telephone 
to cellular phone, Optional adapter packs 
are available to complete these circuits. 
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Portable CDMA spectrum analyzer offers interactive troubleshooting 


Hewlett Packard’s portable CDMA 
spectrum analyzer offers customized, 
one-button transmitter measurements and 
interactive troubleshooting capabilities. 
Tests include power. timing and fre- 
quency-interference standards. The por- 
table analyzer combines the HP 85725A 
CDMA measurements personality and an 
HP 8590 E-series spectrum analyzer. 
When loaded into the spectrum analyzer. 
the CDMA personality configures the 


soft-key user interface for customized 
CDMA testing. Research and develop- 
ment engineers and technicians who de- 
sign CDMA base station, mobile or 
portable transmitters can use the analyzer 
to test radio designs for RF link perfor- 
mance. Manufacturers can use the ana- 
lyzer to develop production-test processes 
and to perform troubleshooting and repair. 
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Automated paging network system measures, records spectrum usage 


The Pagetracker 2000 from the Grayson 
Electronics division of Allen Telecom 
Group is a measuring and monitoring 
system for designers, operators and in- 
stallers of worldwide paging. personal 
communications services (PCS) and land 
mobile systems, The system automati- 
cally measures and records spectrum us- 
age and signal levels at frequencies as 


Antennas offer durable construction 


Maxrad's (B)MAXC-24503 and 
(B)MAXC-24505 2.2GHz-2.9GHz anten- 
nas are available in black or chrome, with 
a molded polymer base. The antennas 
have a spring-loaded contact pin and a 
0.100"-diameter stainless-steel whip for 
long-lasting, trouble-free service. They 


ero 


@ PC-Printer Links 


@ Point-of-Sale 
Barcode Readers 


@ Radio Telemetry 
@ PCMCIA 
@ Wireless Links 


@ ARDIS-MOBITEX- 
RAM-CDPD- 
MODACOM 


g. @ Radio Alarms - 
' GP Data Links 


1200-40,000 BAUD 


FX909 “GMSK Packet Data Modem 


high as 2,000MHz. It is ideal for auto- 
mated interference measurement or car- 
rier-to-interference studies in paging. 
cellular, PCS, specialized mobile radio 
(SMR) or any other land mobile radio 
band. A custom scanning capability al- 
lows paging service providers to scan and 
store as many as 1,024 discrete frequen- 
cies. With a PC using ASCII files. 
Pagetracker 2000 provides organized lists 
of paging traffic and radio frequency (RF) 
activity with rapid retrieval and analysis. 
Grayson's Truly-Ready-for-Use-by-Ev- 
eryone (TRUE) user interface provides IF 
filter bandwidths, signal thresholds, scan- 
ning dwell times and quick and easy scan- 
ning increment adjustments. 
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for operation at 2.2GHz-2.9GHz 


are factory-tuned to 2.45GHz, available 
in either 3dB or 5dB gain (with 1OOMHz 
and 75MH~z of bandwidth at 1.5:1 VSWR, 
respectively), The antennas feature a 
closed-coil design. 
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Solar-rechargeable batteries make 
cellular phones more independent 


The SolarLife Division of Bel-Sound 
now offers solar-rechargeable cellular 
telephone batteries, including batteries 
designed for Motorola flip-phones. 
SolarLife offers four charging options: 
solar, home/office rapid-charge, car 
rapid-charge and trickle charge. Solar- 
charging takes place automatically as long 
as the battery is in daylight, whether it is 
in the phone or not, even during calls. 
Exposure to direct sunlight is not neces- 
sary for recharging. 
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High-power cellular harmonic filter 
features one-piece construction 


The LB-B60 lowpass 
Microlab/FXR has a_ passband of 
869MHz-894MHz. Power handling is 
600W. Insertion loss ts less than 0,2dB. The 
high-power cellular harmonic filter features 
one-piece construction to improve reliabil- 
ity and unit-to-unit consistency, The length 
is 4.7", including type “N” connectors, 
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Finally, a two-way 
radio package that’s 
truly affordable! 


* 16 Channels 

© 5W/1W VHF-4W/1W UHF 
* Leather Case 

* Compact Charger 

¢ Priority Channel Scan 

¢ Time Out Timer 


« PL Tones 

¢ Nicad Battery 

* Rugged Die Cast Frame 
¢ 2 Year Warranty* 


ONE LOW PRICE-$299 VHF or UHF 


CALL US TODAY! 
1-800-783-4239 ° 1-404-921-3272 
FAX 1-404-921-2896 


VISA/MASTERCARD & COD 
orders accepted 


FX919 4-Level FSK Packet Data Modem 
FX929 AD-LAP 4-Level FSK Packet Data Modem 
FX939 CDPD - AMPs Modem 

FX949 CDPD Packet Data Modem 

FX589 GMSK Serial Modem 

FX469 FFSK Serial Modem 


* Mobitex or general purpose 


For a complete range 
of Modem solutions call: 
Tel: +44 376 513833 
or Fax; +44 376 518247 


Haewa Communications 
A Division of Haewa Corporation 
. . ae 4357-B Park Drive 
Consumer Microcircuits Limited Norcross, GA 30093 USA 


1 WHEATON ROAD - WITHAM - ESSEX - CM8 3TD - ENGLAND 


*One (1) Year on accessories 
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Book includes reports on new communications technologies 


Communication Technology Update 
provides professionals, college professors, 
students and goverment leaders with in- 
depth descriptions of 38 new technologies 
and their applications. The book from 
Focal Press includes chapters on radio 
techniques, computer technology, LANs 
and WANs, global positioning, satellites, 
VSAT, fiber optics, ISDN, cellular tele- 


Video training course 
covers communications test set 

A video training course jointly devel- 
oped by Sage Instruments and AT&T 
Network Education & Training Inter- 
national covers the theory and operation 
of Sage’s model 930A communications 
test set. Students are visually guided 
through the course material and are pro- 
vided with a user guide, which includes 
defined objects and self-paced tests. The 
eight-hour video is divided into four units: 
equipment set-up; transmission measure- 
ments; signaling and supervision; and 
PCM testing. The course is available in 
VHS, SECAM and PAL formats. 
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phone and personal communication net- 
works. Each chapter covers a specific com- 
munication technology and includes a syn- 
optic history of the technology; a thorough 
description of the technology and its appli- 
cations; a review of the latest develop- 
ments and trends; and a bibliography and 
literature review. 
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Catalog covers 
hand-held radio batteries 

A  20-page catalog describes 
Multiplier’s line of replacement batteries 
and eliminators for two-way hand-held 
radios, pagers, flashlights, cordless phones 
and test equipment. Included is a section 
for custom battery replacements, as well 
as a section that refers cellular customers 
to the 1994 cellular accessories guide. 
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Market research publications describe paging, PCS industries 


The State of the U.S. Paging Industry: 
1994 from Malarkey-Taylor Associates/ 
Economic and Management Consultants 
International (MTA-EMCY) contains an 
analysis of the emerging trends among 
paging carriers and subscribers, as well as 
new technologies and narrowband personal 
communications service (PCS) advanced 
messaging services. Also available from 


MTA-EMCI is The PCS Market Data 
Book, a data resource for potential PCS 
businesses. [t contains maps and statisti- 
cal tables that provide information on the 
population growth, median household in- 
come, interstate miles and number of 
businesses at the MTA, BTA and county 
levels, 
Circle (303) on Fast Fact Card 


Catalog displays more than 200 antennas 


A catalog from Maxrad features more 
than 200 new models of land mobile, cel- 


lular and base station antennas and related 
accessories. 
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(714) 843-9300 
(612) 835-6383 | 
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Book provides overview of Industrial Electronics CET test 


Industrial Electronics for Technicians 
by J.A. Sam Wilson and Joseph Risse pro- 
vides an overview of the topics covered in 
the Industrial Electronics CET test. The 
book from Prompt Publications covers 
the theory and application of industrial 
hardware from the technician’s perspec- 
live, giving the necessary explanations for 


understanding all of the areas required to 
qualify for CET accreditation. Topics in- 
clude passive and active transducers; elec- 
tronic amplifying components, including 
diodes; thyristors, relays, switches and 
ladder diagrams; digital logic gates; 
power supplies, motors and generators; 
and robotics. 
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Master catalog features specialty tool kits, cases 


The 1994-1995 master catalog from 
Jensen Tools features specialty tool kits 
and cases, plus the latest portable field test 
instruments from major manufacturers. 
Included are hard-to-find tools, static con- 


trol products, circuit board accessories, 
lighting and optical aids, work benches, 
soldering supplies, cable, connectors, LAN 
installation and maintenance products, 
cases and shipping containers. 
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Market data book gives electronics overview 


The 1994 Electronic Market Data Book 
provides detailed information on electronic 
sales, trade and economic trends and_pre- 
sents profiles of the following industry 
sectors: telecommunications; computers 
and peripherals; consumer electronics: 
electronic components; defense electron- 


Before You Buy Any Workstation 


ics; government electronics; industrial 
electronics and electromedical electronics. 
The book from the Electronic Industries 
Association contains more than 250 pages 
and includes tables and other graphical 
elements. 
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Technician certification study guide 
emphasizes digital technology 
The “Technician Certification Study 
Guide and Sample Exam” is available from 
the National Association of Business and 
Educational Radio (NABER). The up- 
dated guide emphasizes computers and 
digital technology. Included are a revised 
study reference section, a new section to 
help candidates locate items in the sample 
exam by topic and an improved, detailed 
section to clarify responses to exam ques- 
tions. The sample exam covers the follow- 
ing topics: Theory—two-way radio and 
communications systems technology; 
Measurement and analysis—fault analysis, 
metrology and instrumentation; Rules and 
specifications—FCC rules and regulations. 
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Catalog features filter products 
A 16-page wireless catalog from Loral 
Microwave-Narda West covers a com- 
petitive selection of isolator, circulator and 
filter products designed specifically for 
SMR, cellular and PCS applications, 
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pane modifying, at no 


The Ultra-Com PRO allows you to design screens for yo 
specific requirements, without changing personality PROMS. 
The exclusive SCREENMAKER teature does not require the use of 
predetermined display modules or paging screens. 

Only the Ultra-Com PRO can completely program and recon- 
figure screens without software changes. 

Other systems claim "full programmability," but usually require 


firmware changes. Not Moducom: We claim it, and demonstrate it! 
Moducom helps you design operating screens for function, color, 
switch sizes and location...and much more, with the exclusive 
SCREENMAKER and CUSTOMIZER programs available only with 
the Ultra-Com PRO communications workstations.. 


Check the facts before you buy. Then check the source: Moducom. 
ee Call or write for our literature package and free programming demo disk. 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 @ FAX: (818) 764-1992 
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TRANSMITTER LOCATION 


Direction Finding System 
Tracks Down 


Models available with 
computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
tor details 


¢ Stuck Microphones 

* Cable TV Leaks 

* Jammed Repeaters & 
Cell Sites 
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FCC DATABASE ONLINE 
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Satellite Earth Station & Coast & Ground 
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Common Camer Bureau Land Mobile Licenses, 
Pending & Granted (Part 22) 


PRB Land Mobile Licenses, Pending & Granted 
(Parts 90 & 95) 


* FCC Administrative Tracking Information 
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ISI, the FCC authorized provider of interactive access to FCC 
Licensee data, updates the Database NIGHTLY to provide 
the most accurate, and current information on pending and 
granted licenses. and interconnect equipment. [S] now offers 
Directories of its FOC Databases; SMR. PCP. RCC, Cellular 
and PCS: $79 Each + Set $275 » Tower $195. 


Interactive Systems, Ine. 
1661 N. Kent Street, Suite 1103 + Arlington, VA 22209 
Phone (703) 812-8270 « Fax (703) 812-8275 
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ACCESS: PCS, SMR, MICROWAVE, CELLULAR, PAGING DATA AND MORE. . . 


Schwendeman Link 


Witherspoon Little 


Robert Schwendeman, vice president and senior member of 
the technical staff, Motorola, Boynton Beach, FL, receives the 
Technology Award for technological innovation and excellence 
from the Personal Communications Industry Association 
(PCIA), Washington, DC. 

Fred M. Link, MRT's industry consultant, receives the 
Chairman's Award from PCIA. The presentation of the award 
was timed to coincide with Link's 90th birthday, and it is “the 
industry’s tribute to him in honor of that occasion as well as his 
important role in the development of wireless communications,” 
the citation from PCIA reads. 


Lisa Witherspoon leaves Marconi’s Reston, VA, office 
where she did technical backup and marketing for Inmarsat 
products to become sales manager for Inmarsat products for 
ViaSat Technology, Hauppauge. NY. 


David Little departs Decibel Products, Dallas, as a systems 
engineer to join Talley Communications, Santa Fe Springs, CA, 
as systems engineer. He will be based out of the company’s 
Phoenix, AZ, location. 


David B, Lowry departs U S West International, London, as 
execulive director of operations and engineering to join Colum- 
bia PCS, Alexandria, VA, as vice president and chief technical 
officer. 


J. Sharpe Smith leaves the Cellular Telecommunications 
Industry Association, Washington, DC. as public affairs writer 
and editor of the “Wireless Communications Forum” to join the 
Industrial Telecommunications Association, Arlington, VA, as 
communications and public affairs manager and editor of 
“Telecom Exchange.” 


Steve Chappell exits the Nashville, TN, sales office of 
Celwave, Marlboro, NJ, as a customer service representative to 
join Hutton Communications, Dallas, as office manager for the 
Atlanta branch. 


Carol Swartz leaves BellSouth Mobile Data. Atlanta. as 
international development director to join Coded Communica- 
tions, Carlsbad, CA, as international operations vice president. 


Jim Nelson departs Arch Communications, Albany, NY, as 
vice president and general manager to join TGA Systems, At- 
lanta. as vice president, 


Winfield Donat leaves the U.S. Navy as superintendent of 
the U.S. Naval Observatory, Washington, DC. to become presi- 
dent of Lawrence Behr Associates. Greenville, NC. 


Clarke H. Bailey, vice chairman of the board of directors for 
Glenayre. Duluth, GA, adds to his responsibilities by becoming 
its executive committee chairman. 


Ny 


Tindall Victor Hinthorne 


James Tindall exits ComMar, ICOM's Northeast marine 
dealers’ representative in Annapolis, MD, to join ICOM 
America, Bellevue, WA, as marine division manager. 


Alan Victor ceases doing business as the owner of RF Con- 
sultants, Cooper City, FL, to join JTech, Pompano Beach, FL, 
on a full-time basis as senior vice president of the on-premise 
paging division. 


Rick Hinthorne leaves Components Center in southern Cali- 
fornia as vice president and general manager to become national 
sales manager for Larsen Electronics, Vancouver, WA. 


Magnus Friberg leaves ITT Grindex in Illinois, as regional 
manager to join Allgon Mobile, Grand Prairie, TX, as national 
sales manager for mobile antennas, North America. 


Brian S. Mudge leaves Motorola's Telepoint Systems Divi- 
sion in Europe as international sales director to join Newspager 
Group Int'l., Berks, United Kindgom, as managing director. 
Newspager Group Int'l. is a subsidiary of Newspager, Dallas. 


Joe Galleli exits Ram Mobile Data, New York, as product 
manager for public safety agencies and utilities in its Winter 
Springs, FL. office, to become senior manager at SCL Systems, 
Woodbridge, Ontario, Canada, in its U.S. office in Orlando, FL. 


Bill Reich, publications manager for Loral Microwave-Narda, 
Hauppauge, NY, advances to manager of sales administration, 


Jon Sullivan, design engineer for Centurion Intemational, 
Lincoln, NE, moves up to design engineering manager. 


Changes at Ericsson GE, Lynchburg, VA: 

Barbara Baffer, regulatory analyst for Ericsson GE, ad- 
vances to manager of regulatory programs. 

Bill Blackburn, manager of regulatory programs, moves up 
to manager of GE Cellular Systems Operations for Ericsson GE, 


Stephen Sitton leaves the Dallas/Ft. Worth property for 
Southwestern Bell Mobile Systems as vice president and gen- 
eral manager to join Cellular One, Greenbelt, MD, as president 
and general manager, 


Robby Hill leaves PowerSpectrum in New Jersey as systems 
technical manager to join SmartLink, Wallingford, CT, as man- 
ager of technical field support services. 


Martin Cooper adds to his responsibilities as chairman and 


president of ArrayComm, San Diego, by being appointed to the 
board of directors of Spectrian, Mountain View, CA. 
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PHOTOCOMM, 
PHOTOVOLTAIC, SALES, ENGINEERING, INDUSTRIAL DIVISION 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 


REMOTE ELECTRICAL ENERGY NEEDS. LAKEWOOD, CO 80227 
WORLDWIDE INSTALLATION. 303-988-8208 
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Ss 
are sprouting up 
all over North America 
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Available up to 96’, TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 
them an outstanding value. 


TRYLON 


MANUFACTURING CO. LTO. 


P.O, BOX 186, 21 HOWARD AVE. ELMIRA, ONT. CANADA N3B 226 
TEL (519) 669-5421 FAX (519) 669-8912 
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The toughest problems facing me on 
the job are: 

e Convincing customers to buy 
equipment that is expandable for future 
use. 

e Troubleshooting equipment where 
the installer left no documentation. 

Lynne Winchester 
Northeastern Communications 


etters from readers 


The two toughest problems facing me 
on the job are: 
e Determining our next product. 
¢ Determining who is going to buy it 
at what price, in what quantities and at 
what time. 
Andrew Lovas 
San Francisco Telecom 
San Francisco 


Ashtabula, OH 


Radiuy 


A DIISION OF MOTOROLA INC. 


R100 REPEATER 


UHF 25 watt (450-470MHz) PL or DPL 
BRAND NEW! 


1 YEAR FACTORY WARRANTY 
VERY LIMITED QUANTITIES - ONLY $1400.00 


| CALL NOW! | 
Call Us For All Radius Radios! 


Leavitt Communications, Inc. 


5115 CHURCH STREET 
MAIN NO. 708-982-0220 


SKOKIE, ILLINOIS 60077-1288 


FAX NO. 708-676-8744 
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The two toughest problems facing me 
on the job are: 
e Convincing my customers to buy what 


they need. 
* Competing with the big companies. 
David L. Hart 
Hart Tek Electronics 
Unalaska, AK 


The toughest problems facing me on the 
job are: 
e Finding individual parts, 
e Finding information (schematics, etc.). 
Michael E. Keller 
Elldar Security 
Lancaster, PA 


Correction 


Due to an editorial error, the following 
chart was not included in Part 9 of David 
Ludvigson’s pager series in the Septem- 
ber issue of MRT, “Servicing pagers: 
ISOMH~z receivers.” The chart, referred 
to on page 22 of the article, is used in 
keeping the second conversion oscil— 
lator’s multiple harmonics out of the 
bandpass of tuned circuits: 


OSCILLATOR FREQUENCIES 


1ST 


CARRIER 
FREQUENCY 
(fe) 


139.5400-199.5800 
139.7670-139.8830 
140.1460-140.2630 
140.4500-140.4800 
442.3750-142.3980 
142.6170-142.6570 
143.3020-143,3420 
143.6660-143,7060 
145.5060-145.6990 
145.9610-146.0020 
146.1190-146:1460 


151.4370-151.8105 
152.2607-152.3007 
152.6620-152.6910 
153,6780-153.7180 
154.2240-154.2640 
155.0888-155.1288 
155.4380-155.4700 
156.9850—157,9350 
4160.1271-160.1671 
461.4600-162.1825 
163.1033-164.1850 
164.6910~-164.7310 
165.9350-165.9750 
166.3900-166.4300 
167.2140-167.2540 
167.6040-167.6440 
168.1725-168.2125 
168.5198-163.5538 
173.5200-173.5600 


OSCILLATOR 
FREQUENCY 
RANGE (MHz) 


60.8200-60.8400 
60.9335-60,9815 


'61.1230-61.1815 _ 


62.95B5-62.3785 
62.7010-62.7210 
62.6830-62.9030 
63.8030-63.8995 
64.0305-64.0510 


44.9207—44,9303 
45,2593—45.2727 
45.4413-45.4547 
45.7296—45.7429 
45.8460—45.8567 
46,9617-46,6789 
47,4090-47.4224 


49.3450—49.3583 
49.4967—49.5100 
49.7713-49.7847 
49.9013-49.9147 
50.0908-50.0142 
50.2046-50,2179 


51,6733-51.6867 | 18. 


(Frequencies not listed use 17.445MHz for the 
second oscillator.) 
Carrier frequency: 
fe = 2fo + 17.900MHz (138.000 — 148.599 MHz) 
fe = 3fo + 17.900MHz (148.600 — 174.000 MHz) 
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A diwtnon of Hayes. Seay. Mattern & Mattern, Inc 


PLANKING AND DESIGN: PLUS: 

* 2-Wsy Radio = Complete ASE Services 
* mw é FO » Bldgs, Towers, Pwr Sys 
* CAD/MOT/AVL/Paging * Structural Engineering 


POD fee 4579 
Lemire Virginia 24502 


Bus (445 239-920 
FAK (ACH) 239-92 


Cta 

GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $37.00 hr./2 hr. MAX 96) 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
502-683-0936 = (e2) 


Telecomm Engineering Inc. 


maxon’ Portable Service 


CP0500, CP1000, SP2000 Series 
* Factory trained technicians 
© $50.00 flat rate plus parts 
* Battery conditioning included 
© Warranty © Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


SB (800) 420-5166 ee 


FREDERICK G. GRIFFIN, P.C. 


3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEE FING 


GENE A. BUZZ! 


PRE HIDE NT 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


Your Procard 
could be here 
for just 
$82.00 


PORTABLE 
eects 


PORTA‘TECH SERVICE, INC. 


121 Crowell Lane + Lynchburg. VA 24502 
GE Portable Radio Service Depot 
& Factory Approved Nationwide 
+ Current Product Lines 


FACTORY TRAINED + Voice Guard Cenified 
TECHMICIANS * Public Service Trunking 
FOR QUALITY SERVICE + Surface Mount Technology 

(804) 239-3049 


PLANNING, DESIGN, DEVELOPMENT and REPAIR 
ANTENNA SYSTEMS, VEHICLE LOCATION SYSTEMS, 
DATA, VOICE and VIDEO COMMUNICATIONS SYSTEMS 


i=) 


mm 


MYERS ENGINEERING INTERNATIONAL, INC. 


P.O, Box 15908, Fort Lauderdale, FL 33318-5908 USA 
Tel 305-345-5000 Fax 305-345-5005 


MTIROTT 


COMMUNICATIONS GROUP 


Steven L. Myers, Ph.p., P.E. 
President 


RAYMOND C. TROTT, P.E. 


President 


1425 Greenway Drive, Suite 350. Irving, Texas 75038 
214/580-1911, Fox: 214/580-0641 


BROWN AND SCHWANINGER 
Attorneys At Law 


1835 K Street, N.W 
Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


ts == 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


PO Box 884 
Montgomery. TX 77356 


Ph (409) 568-3200 
Fax (409) 588-4434 


MCCON 


Mobile Communications Consulting 
5 R McCanoughey, P-E 
Principal 


13017 Chestnut Oak Drwe 
Gaithersburg, MO 20878 


lite Wamer Group 
M4N4GE MENT CONSULTANTS 
* Radio/Microwave/E9-1-1 
* CAD/Mobile Data Design & Selection 
* Police/Fire/EMS 
* Consolidation Studies 

S9S0 CANOGA AVENUE, SUITE 


WOODLAND HILLS, CALIF. 81387 
(616) 710-6855 


$01) 926-2837 
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Classified 


Are you TIRED of the hassle of “Red Tape” and FCC Jargon! 
STOP WORRYING ABOUT IT! CONSIDER IT DONE! 


RADIO DEALERS, Why Not give yourselves 
MORE TIME to SERVICE and SELL! 


Call Me with All your FCC Licensing Needs and Let Me Put My 


Years of Experience to Work for YOU NOW! 


Lots of Delighted Customers, References Available, Complete 
Confidentiality, Reasonable Fees & Proven Level of Service! 


ee 


went 


ATLAS LICENSE COMPANY 9 


Linda Simons 
7828 West 300 North 
Greenfield, Indiana 46140 
317-893-5156 317-891-8764 Fax 
800-252-0529 Toll Free 


lassified 
Advertising 


Advertising rates 
in Mobile Radio 
Technology's Classified 
section are $72" per col- 
umn inch, per insertion, 
with frequency dis-counts 
available. There is a one 
inch minimum 

Ads larger than one inch 
are sized in 1/4- 
inch increments and Joyce Bollegar 
billed accordingly, as Classified Sales 
determined by total size of the ad. including ruled 
borders and rounded up to the nearest [4 inch 

Blind box ads (replies sent to MRT for forwarding) 
are $30 and Fast Fuct reader service numbers are 
available for 25" per service, per insertion, to cover 
process and handling costs, 

Optional color, determined by MRT on an issue 
by-issue basis, is available at 150° per insertion 

A prepayment discount of 5% is available for all 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule 

No agency discounts are allowed for classified 
advertising 

Contact Joyce Bollegar ut (913) 967-1923 or fax 
(913) 967-1735 to reserve classified ad space, 
Send your classified materials to; 

Tammy Kalebaugh 
Mobile Radio Technology 
Classified Advertising Department 
9800 Metcalf 
Overland Park, KS 66212 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid. Send resume to address below. 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 


+ Technicians * Engineers « Managers * Sales 
+ Extensive national resource of personnel 


arate Call 606-491-5410 10 AM to 8 pm 


Communication Resources 


P.O. Box 141397 * Cincinnati, OH 45250 
606-491-5410/FAX 506-491-4340 


MOBILE RADIO TECHNICIAN 
EXPERIENCED * SELF MOTIVATED 
EXCELLENT SALARY PLUS BENEFITS 

SEND RESUME TO: 
EDEN COMMUNICATIONS, 
520-1 BRUNKEN AVE. 
SALINAS, CA 93901 
CALL: 1-408-422-5511 FAN UPON REQUEST 


INC, 


Mobile Radio Technology October 1994 


a — 
cl Call Today for Frve Information Kit or FREE Quotation. i 
aa 


Professional 
Consulting Services 


@ Full GIS Services 


PLANNING, DESIGN, IMPLEMENTATION 


LY 


10 Woodbridge Center Ove COMMUNICATIONS 
nu o70¢ CONSULTANTS, INC. 
Toll-Free: (800) onaToo + FAX: (908) 636-7260 


Offices throughout the United States and London, England: 


Melboume, Australia; Richmond, 8.C.Canada 
Help wanted 


Circle (110) on Fast Fact Card 
Seeking qualified candidates: 


Management ¢ Sales ¢ Two-Way Radio Technicians ¢ Installers 


Day MANAGEMENT Corp. 


COMMUNICATIONS 
CONSULTING SERVICES 


Clackamas Communications, Inc. 


ce - . 

? a Coast Counties Communications, Inc. 

eNewpan + Albany - Rateleo Communication Services, Inc. 
fe oteese = Mobile Radio Engineers, Inc. 


CSI Communications, Inc, 


stiuld Neat ¢Medfenil 

| Dynamic and expanding Motorola two-way radio 
sales and service companies located along the West 
Coast are secking qualified candidates in 
management, sales, two-way radio technicians and 
installers. Day Management Corporation offers 
excellent potential for growth and advancement in 

the two-way radio field 


We want individuals who desire responsibility and 
the opportunity to make important contributions to 
a fast growing corporation 


Qualifications 


i * Work experience 
X * Skills to interface with all levels of 
Seas Crus 


\ management 
+ Sabvens * High motivation 
\ * Detail oriented 

\ * Adaptable 
Positive attitude 


Please send your resumé to 
Human Resource Department 

\ P.O. Box 22169 

Milwaukie, Oregon 97269 


Excellent benefits and competitive wage 
Equa! Opportunity Employer 


Locations throughout the West Coast! 


Classified Help wanted 


1.C.C.. a nationwide 220 MHz SMR operator, is launching its 
Direct Sales Effort. We have openings for: 


* Sales Executives %*Zone Sales Managers 


%* Regional Sales Managers 
Quality people in the above categories needed in California, New York, 
Wash DC/Baltimore, Chicago, Dallas, Houston, and Florida. Excellent 
benefits and income based upon experience. Please fax resume to: 
702-832-2626 or mail resume to: I.C.C., P.O. Box 7472, Incline 
Village, NV 89452, attn: V.P. Sales. 


Immediate Openings in Colorado and New Mexico 


Field Service Technicians Port icians 


Proficient with Motorola CentraCom Proficient with state of the art mi- 
Wl and CRT Consoles. Trunking ex- croprocessor controlled radios. 
perience is a must. Candidate must Must be experienced with repair 
have a working knowledge of Motorola of surface mount components. 
RSS software. Requires the ability to Candidate must have a working 
troubleshoot large complex systems knowledge of Motorola RSS soft- 


Please respond to: 
Colorado 
Dave Roberts 


Denver, CO. 80223 


CUSTOMER SERVICE TECHNICIAN 


ORBACOM SYSTEMS. INC. is seeking a techni- 
cian to provide telephone technical support to 
dealers and end-users. Candidate must have ex- 
perience in trouble-shooting radio and telephone 
systems, along with excellent telephone and com- 
puter skills. Prior experience with install and 
service of ORBACOM products a plus. Send re- 
sume to: ORBACOM SYSTEMS, INC., 
1704 Taylors Ln. Cinnaminson, NJ 08077. 


Motorola MSS in Florida Panhandle 
looking for senior bench/field tech. Suc- 
cessful candidate will possess 5 years or 
more experience; FCC or NABER certifi- 
cation; proficiency in installation and repair 
of microwave, Motorola SMR, paging, 
Centracom Il; excellent customer skills. Ex- 
cellent pay and benefits. Send resume to: 
Attn: MRT, Dept #934 
9800 Metcalf 
Overland Park, KS 66212. 


ENGINEER, Mobile Radio/Microwave 
FTA Inc., a professional engineering con- 
sulting firm in the San Francisco Bay Area, 
serves public-safety, transit and similar 
clients. Strong customer contact, wide 
scope of work. Written/oral communication 
skills essential. Fax resume to FTA Inc., 
415-956-3228. 


and repair to component level. 


Must be willing to work in a participative team environment and dedicated 
te the concept of Totat Customer Satisfaction. 


Motorola Communications 
1111 W. Evans, Suite C 


(303) 922-6686 (303) 936-1106 fax (505) 343-3145 (505) 345-0809 fax 


ware and trunking. 


New Mexico 

Cliff Barbieri 

Motorola Communications 
1001 Candelaria NE, Suite A 
Albuquerque, NM 87107 


COMMUNICATIONS ENGINEER 
PALM BEACH COUNTY, FLORIDA 


Conducts and coordinates two-way radio 
systems design, frequency licensing, 
propagation studies, system Management, 
RFP’s and bids. Requires; BS in EE or closely 
related highly technical field; 5 years 
electrical engineering experience, with 
emphasis on large-scale govt. radio, audio 
& video communications systems; or 
equiv, training & experience. Prefer FCC 
licensing; 800 MHz trunking; two-way radio 
design and analysis experience. $39,116/yr. 
Appl./ressume's must include SS#, position 
title, any Vet. Pref. documentation and be 
received by 5:00 PM, 10/28/94. 
Palm Beach County Personnel 
50 S. Military Trail Ste. 210 
West Palm Beach, Florida 33405 
Fax# 407/233-4604 EO/AA 
MI/F/DIV 


RADIO DESIGN ENGINEERS 


Permanent positions nationwide in 
Cellular, ESMR, PCS industries. 


Send resume to FIRST SEARCH, INC. 


6584 N.W, Hwy., Suite MRT, Chicago, IL 60631 
(312) 774-0001 ® Fax (312) 774-5571 


FIAST for all your staffing needs! 


CHIEF, 
Telecommunications 
Maintenance 
$43,344-$58,284/Yr. 


The County of Orange seeks a dynamic 
Manager to plan, organize, coordinate 
and supervise the operations of a two- 
way mobile radio repair and maintenance 
facility, portable radio facility plus a 
sound, security, video installation and 
maintenance crew. Candidates must pos- 
sess considerable experience and edu- 
cation in the installation, maintenance and 
repair of radio transmitting and receiv- 
ing equipment, including experience in- 
volving microwave equipment, plus a 
valid General Radio Telephone Operator's 
License issued by the FCC. Desirable can- 
didates must have considerable experi- 
ence being a team player; demonstrate 
an ability to work with personnel at all 
organizational levels; and have effective 
verbal, written, organizational, planning, 
budgetary and computer skills. 
Applications will be accepted beginning 
Monday, September 12, 1994. Filing 
deadline is Friday, October 14, 1994. 
Resumes cannot be accepted. Call 
(714) 834-2844 for a mailed application, 
or apply in person at: County of Orange, 
Human Resources Department, Hall of 
Administration, 10 Civic Center Plaza, 
Santa Ana, CA 92701. For specific infor- 
mation regarding this position, please call 
Marguerite Adams at (714) 834-5262. 
Affirmative Action Employer M/F. 


The qualified candidate will possess a 2 
year technical degree and 3-5 years of 
production technical experience with a 
pager manufacturer. Must have proficien- 
cy in operating all forms of pager test 
equipment and experience writing techni- 
cal bulletins. Strong computer, problem 
solving/analytical and communication skills 
required. Bilingual in EnglistvSpanish pre- 
ferred. Some travel will be required. 


Responsibilities include providing technical 
assistance to customers, presenting cus- 
tomer problems/suggestions to intemal 
groups and participating with intemal 
groups to analyze new producis and the 
cost effectiveness of production. Will also 
perform customer and production techni- 
cal troubleshooting functions and produce 
technical bulletins. 


Qualified candidates should send a 
resume to: UNIDEN America 
Corporation, HR Dept., 4700 Amon 
Carter Bivd., Ft. 


wet” Under 
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Classified 


Help wanted 


immediate openings in Chicagoland area for 
RECRUIT Pine shes cotton cali cccperesan only Teoetiad 
EVERY bere ge scagieinectsS ong ck > ulema 
MONTH IN “alec gees lorpoptt= laa 
THE Meade Communications 
1758 Taft Ave., Berkeley, IL 
HIGHLY VISIBLE FAX: 708-449-511 
MRT CLASSIFIEDS MAKE YOUR 
WITH THIS SIZE CLASSIFIED AD 
an ee STAND OUT USE 
$126.00 CHLOE 


Equipment for sale 


MARTRONICS 
WE MAKE THE BEST 


For Cellular phone fringe areas long 
range radio shots, and frequencies 
from 800-1000 MHZ, try our yagi's 
and corner reflectors. 

VHF LO, and HI, UHF stack up our 
yagi’s with the best. Custom orders, 
and Dealers welcome. 


CALL NOW 1-805-239-1932 
4820 DEER CREEK WAY 
PASO ROBLES, CA. 93446 


Circle (112) on Fast Fact Card 


DDD —VPPP)P >>> mp3 


Specializing in Motorola Radius! 


by, 


rN Large Inventory — Everyday Low Prices 

POPPIN IR cornecrsscsssasionsosinncaamneanesnsenmsned $329.00 

P110 VHF 2 Ch-5 Wt. ...cecssecssescersseessesssessessesessesseesees 9355.00 

PUTO VAP 6CHr 6 Wh sissccrcscssnianvsneconvarcnisanriaarnnce 40100 
BPTI Bi acaenerercneremtrnincronemsmsncntert $362.00 
ZR PT10 UHF 2 oF 4 ch-4 Wt. castenesseserssnsesneneesesners $388.00 
BQ PIO UF 6 ch-4 WE ossesesentnerntanensennenteseeeens $434.00 
GR GP 300 VHF 2 CH easssstsnernesernesenientnstnesstuneness $457.00 
A GP300 VHF 8 CH ....-cescsesssessecesesssesssessesserssesesueeacssess $522.00 

EG 5 TT NTE, $489.00 
EX —GPBOO UF B Ch acsrnssensenssnrnseseannsennerneannneeneane $554.00 Ly 
& M10 Mobile VHF 1 Ch-25 Wt. ...scsssscssssscsseesssessssssseessecssseeevees $265.00 & 
EN M10 Mobile UHF 1 Ch-25 Wt. ......c.sccccccccessssesssscsseacsncsetecacses $314.00 & 
A M120 Mobile VHF 2 Ch-45 Wt. ..ccescccssessssssssesssesssessssesseessees $310.00 
a M120 Mobile UHF 2 Ch-40 Wt. cccccssecsssssssssssesssecsseessseessesssees $359.00 
x GIMGOO VHP 8 CHAS WHS. vsconccessiosiasessasnscusisnevussacauboraavasnurcvos $400.00 © 
PN GM300 UHF 8 ch-25 wt... sneer $413.00 
2 MEGAHERTZ TECHNOLOGY, INC. S 

Inquiries: 214-341-1119 MA NS 

rN Fax: 214-348-5659 seroaans NS 
my Orders: 800-70-RADIO (72346) ae” A 
% — MasterCard & Visa Accepted — i 


eee ceed 


Circle (113) on Fast Fact Card 
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Equipment for sale 


USED EQUIPMENT 


1 MSF-5S000 UHF APT - 450-470 2 WTS 

2. PLEXAAR DESK TOP BASE 450.470 PL 

3 MX CONVERTA COM occ csscniecene en 
MITREX 490-DPL 75 wts....... 

MITREX 450-470 PL 75 wts 


ARUARMMBOAD 


MICOR H.8.8 L.B Bases 100 wt p 1. 

SYNTOR X Teunked Radics (each) $ 

ASSORTED REMOTE CONTROLS « Desk Top Phonestyle Local = 
D.C. and Tone + T-1600 Series 0.0 

Ausoried Mobile Duplexers ...... ...... i 

2: Aerolron MPAC-7 UHF 9D wt RPTS «1 needs wrk © 

6 . Radws UHF 16 Chn- 45 wt a 

1. MIDLAND 70-525 Canto! Staton UNF 

1. MIDLAND 70 Wide band 40 wt 150 MHz on 

1. IFA. 12008 - tracing Generntor + Cellular « LTA-Batier 
Trave! Caso +3 years old + Spectrum Analyzer 
PERFECT CONDITION - 


D&G Communications 409-948-9265 


- $11,000 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
+ LOW RIPPLE « 
+ CURRENT LIMITED « 
* FILTERED « 
* REGULATED « 
* EFFICIENT - 
* MOV PROTECTED + 


770 75 AMP MODELS AVAILABLE 


DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


Low Profile * Low Band 
Antenna for Radio 
Communication 


FEATURES: 
* Up to 95% Height | THE ULTIMATE 
reduction 


: LOW BAND 
¢ Easy Installation 


¢ High Performance * Low Cost 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


f 


Model CR1O9A 


REPEATERS-STATIONS 


GE Mastrll Rptr, 110w, VHF 
MSR2000 Aptr, 100w, VHF 


Micor B93RCB, 375w, VHF 
Micor C73RCB, 100w, VHF 
Micor C73RTB, 100w, VHF 
MOT 11617 Remote Conso 


le 
601-264-9760 


Classified 


For Sale 
Centra Com | 
—Whole or in Parts— 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 


Centra Com Il 
Reprogramming and 
ustom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


M400 30-36 & 42-50 99 CH, 
Radiuy “2 (Same as Maratrac) 


BRAND NEW: With 3 year warranty. 
Deltixe "A7" display head. $1,149. 6a. 
Vy 
SAE cxzcew” 800-231-0103 


Now in stock: 


ICOM F30LT VHF portable. Re- {com? 
tail $799. Dealer $599. Ninety-six channels, 8 
digit alpha, front panel or PC programmable. 
New and used ICOMS bought, sold and repaired. 


AX SWS Security (410) 879-4035 


| SHORES COMMUNICATION CO,, INC. 
602-425-5870 


* SALES 
* SERVICE 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
FAX 504-361-5526 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices. 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


O O80 


bo 


QO 


1814 Hancock St. 
Gretna, LA 70053 


Equipment for sale 
€ WE HAS 'EM IN STOCK FOR IMMEDIATE 
«| cl uy DELIVERY AT LOWEST PRICES IN THE USA 
.. GUARANTEED!!! 


eeeeeseeoecoeoseevneeeoeaseeeseeeesceseeeeeeoeeed 
MOTOROLA TRUNKED RADIOS LTR TRUNKED RADIOS 


PORTABLES 
HX581T 7 SYS CHRGR 3 YR WARR ........ 
HX580T 10 SYS SCAN DTMF CHG. 
JOHNSON 8560 10 SYS SCAN 
HX580T 10 SYS DTMF SCAN ALPHA . MOBILES — : 
HX582T 10 SYS 10 SUBS LCD CHARG! JOHNSON 8600 10 SYS 15W T/A .. 
MTX900 2/6 SYS CHRGR/NEW BATT STANDARD GX3030T 7 SYS 25W .. 
STX PRIVACY PLUS/NEW BATT ... STANDARD GX5810T 10 SYS ISW 
STX SMARTNET 1/11/111/821 «....- = 8K ABOVE PRICES INCLUDE PROG 


sane 15W 2 SYS W/ACCESS fi RADIO EXPRESS, INC. 


z ie 5 
Mee 007900 13¥e 10 SYS SCAN’ 32 + “AMERICA’S FAVORITE RADIO SUPPLIER” 


SEC EN mou eu Sacer LOCATED IN NORTHERN VIRGINIA 
5 SYS D 
GXSBIOT SW 10 SYS SCAN NEW 3 ORDERS 800-545-7748 


SYNTOR X 9000E ONLY 3 LEFT ... R OTHER CALLS - 703-266-1928 
SYNTOR X2 W/MULTI SUB FLEET § FAX - 703-830-8710 


ipa ai a at” og VISA - MASTERCARD - DISCOVER 
HT600/P200 4W 6F W/NEW BATT. UHF 
Rt $495 WE BUY LATE MODEL MOTOROLA RADIOS 


+++ SPECIAL *** 
MOTOROLA SYNTOR X 9000 LOW BAND 30-50 MHz 100W $1,695 


FREQUENCIES - S.M.R. CHANNELS - 
5 CHANNEL GRANTS 


FOR SALE! 


Following locations available: 
* GREENVILLE, S.C. 10 CHANNELS 
* FLORENCE, S.C. 5 CHANNELS 
* MYRTLE BEACH, S.C. 5 CHANNELS 
* CHARLESTON, 8.C. 5 CHANNELS 
* WILMINGTON, N.C. 5 CHANNELS 


CONTACT: DAVID KELLY 


704-824-5566 
704-533-8076 


Circle (115} on Fast Fact Card 


i MECLIEM, 5c 
ANIMES ELECTRONICS USES sg 4 2 


Massaponax Business Park 
Fredericksburg, VA 22401 


To Our Valued Customers 
Thanks to you we are once again moving to a new warehouse and showroom 
located at: 3605 Loren Whitney Drive Phone (703) 891-0569 

Massaponax Business Park Fax: (703) 891-0538 
Fredericksburg, VA 22408 

Please make note of our new address, phone number, and fax number 

These changes will be in effect starting September 1994. 


Many items in stock, call with your requirements. 


Phone: (703) 891-0569 We accept VISA and Mastercard Fax: (703) 891-0538 


Circle (116) on Fast Fact Card 
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Classified Equipment for sale 


PAGERS ° PAGERS * PAGERS « PAGERS» PAGERS « PAGERS + BUY ss SELL 


PROCELL® 
iid 33° 66 ” RADIOS 
NEC iia Balle NEW & USED 


Alkaline Batteries Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


USED 
PAGERS 
WANTED! 


PAGER REPAIRS 
e Recrystalling 


NEW 
NEC Numeric & Alphanumic Pagers 


* Motorola & NEC Factory Replacement 
Housings & Parts 


ey Miakors ¢ LCD replacement 
Manicals * Fast —— bear ren 
6.7 & 10mm Si turnaround a ee ee 
i & mm Sizes USED 29669 North 45th Street 
PAGER HOUSINGS Cave Creek, Arizona 85331 


McManus Communications 
400 N. 5th St., Blytheville, AR 72315 
Tel: 501/763-6250 Fax: 501/763-6533 


* PAGERS « PAGERS « PAGERS « PAGERS: PAGERS « PAGERS 


SMOPUVUsHIMOP Vs HOVMOPD= 


C.W. eae COMMUNICATIONS, INC. 


— HELP US OUT SALE — 

We're combi which means BIG savings on all our 
overstocked inventory - radios, reeds, elements, base cards, 
WE BUY, SELL & TRADE ALL BRANDS of 
2-WAY RADIOS & ACCESSORIES 
Cail or write cE our 508-2 flyer. 
406-252-9220 « Fax 406-252-9617 
1113 Central, Billings, MT 59102 


“GIMOPVsHVIMOPUVsH“IMOYV 


TWO-WAY 
PAGING 

TESTING 
CALL US FOR THE SOLUTIONS 3 
TO YOUR TESTING NEEDS! Com3 Service Monitor $2995 


Call 
acm + RAMSEY 
1-800-446-2295 ee ELECTRONICS 
= 4 = OHE 793 Canning Parkway 


Victor, NY 14564 
Audio Generator SG 550 $269" ~— FAY 716-924-4555 


e 

e 1000s’ System 90 boards $15. each. 

@ 1000s’ New Mot. Parts. 75% OFF NSO! 

# 1000s’ Used Control Cables $19, ea. 

* 100s‘ Used Mocom 70 Heads. $9, ea. 4 
® TONS of filters & reeds. $9. each! 


CALIFORNIA RADIO° 303-249-1414 


Mitrek Super Consolettes UHF $475. 4 


Moe 


Motorola and NEC. Reconditioned on 


Buy Any Two (2) 


es Fens your channel w/warranty, or “as is" 
able Package ACS (303) 337-4811 
FREE! Sinad Meter SM1W/T $249°5 =f FAX (303) 337-3084 


Circle (118) on Fast Fact Card 


COMMUNICATION 


LAJERELS For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LeMay #111 Tel. (214) 242-0439 
Carrollton, TX. 75007 Fax.(214) 242-0959 


GE RADIOS 
AT WHOLESALE PRICES. 


, # We will meet or beat any published price. 
> # The largest GE dealer in N. America. 
#® Rush Delivery in the U.S., Canada & Mexico 
: # We buy used & take trade-ins 


} %) on GE 2-Ways 
~ # FREE sales and service support 


Authorized Distributor 
ious fe Communications 


Save 50% on Hark equipment! 
550/550EX/350/350EX/450EX 


-800-336-6825 


: Fax # 219/471-5294 
3512 Seiad Dre Ft. == IN 46808 « Hrs.: Mon. thru Fri. 8 AM to 7 PM E.S.T. 


Circle (119) on Fast Fact Card 


Also various Tellabs 2W to 4W (6131B) 
Wescom 2W to 2W Amp. (7306-32) 


Call Tony @ 208-522-0750 
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Classified Equipment for sale 
LAND MOBILE RADIO BBS si 
Buy - Sell- Trade used radio equip- i i 
ment with hundreds of other deal- 


ers nationwide. Call with your 


modem to register now. hy Sr OCK, Bes T P RICES, Quicn SERVICE 


SASSoseceresovereoesseaeoanseasooassone 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge V/.4 ASTR ON A R /\ 
CORPORATION 


The CommLine BBS State of the Art Antennas 


313-854-6441 nin ® ‘ 
| “| COMMONWEALTH dee} rears 


| ay | COMMUNICATIONS INDUSTRIES, LTD. HENRY 
er 502 Lickinghole Road/P.O. Box 312 G@MPLIFIERS YABSU 
Ashland, Virginia 23005 
Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 We also stock: 
EARL T. Van STAVERN Sales Calls: 1-800-633-8844 can 
Chairman & Sales Manager —- FAX: (804) 798-5114 AOR JaBro 


Beckman Kenwood TOLL-FREE (800) 877-7979 


Centurion Larsen 


cvs, tos HENRY RADIO 
ELECTRONICS CENTER oe a TT woh 
3913 BROADDUS AVE. * EL PASO, TX 79904 133 t ‘ef |) 2050 South Bundy Drive 
Cushcraft/Signals Pipo a oe y 
BUYING LATE MODEL TWO WAY EQUIP- Hsliopewer Tempo es | FZ tos Angeles, CA 90025 
MENT, PREFERABLY PROGRAMMABLE. Hustler TPS es FP? Phone (310) 820-1234 
Send or Fax Your List. Icom Uniden a FAX 310-826-7790 
We also self used two way equipment and 
computers — some listed below. 
1 ea —B91RCB3105 330W 42-50 PL Base DC 
$3200 Built 1988 
1-C73RTB 100W Micor 150 PL $975 
2 ea.~C71RTB3102 Micor 42-50 1-Local Cont. PL 
$1000 1-Tone $1200 
3MSR 2000 100W VHF Base $1650 
3Mitrek VHF 100W Consolettes $995 
25-Micor 75W PL 4F UHF w/ace No Elem. $75 
3 Tek2246 100MHZ Osciliscope No Probe $1650 
1—-D176AAU66 Mastril VHF Tone CG $995 
7-MT1000 UHF 8F PL New $475 sz Full Line Distributor of Tekk 


25-1602 or T1605 DC or Tone Remotes No Mic sv Many other brands also available 


— Dealers Only 
$150 W/Mic $225 ADIO sf 
17-T81JJA4000 100W Mitrek 42-50 w/acc $325 W Your One Stop Warehouse for All Your 
15-Repco Extenders New in Box $50 Commmunications Equipment Needs. 


10-Mitrek T45 800MHZ No Access $100 ———— OMMUNICATIONS 24 Hour a Day FAX 
16-Secode Tone Base Adpt. $99 % 

6-Mocom 70 100W 30-36 w/acc $250 S (61 2)884 8356 
58 ea.-NRN4952 Charger New $10 HOLESALER 


WE ACCEPT MC, VISA, & DISCOVER Circle (121) on Fast Fact Card 


Voice: 915-562-1000 « Fax: 915-562-3827 
CLEAN USED GEAR 


- ff ll Min Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNTIICALL NOW 


(800)726-9015 (612)884-8352 


«We Have Fast Service. 

-We Have a Flat Rate Repair Service. Z 

*We Have a Complete Dealer Support Program. 

«We Have a Large Variety of Accessory 
Items Available 


Portables! 
Our Prices will Surprise 
You Even if You Buy Direct 
from the Factory!!! 


Wholesale Prices to 


GE Phoenix SX VHF, 2/16CH &Scan HarrisAlpha2000E VHF IMTS 

GEMLS LB, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 

GE MASTR Il & Exec I! LS, VHF, UHF Motorola MT500 LB, VHF, URF HT 

GE MVP, VHF Motorola MT/HT/ Gang Chargers 

GE MASTR I Base/Rptr LB, VHF, UHF Standard HX300, 320, 734,834 VHF, UHF HT 
Motorola Mocom, Micor, Mitrek LS, VHF, UHF Standard HX400 VHF, UHF 25 CH Synth SW HT 
Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF Uniden SPH & SPU 8 CH Synth HT 


Motorola Mostar 800T Wescom 2 GHz Microwave, MUX 

Motorola Base/Rptr/Consolettes LB, VHF, UHF Standard GX-1500U 

Standard GX3000 VHF, UHF 64 CH Synth/Scan GE Deskon Il DC Remotes, Motorola Local Remotes 
StandardS66L LB, 75Watt, Synth MORE — MORE - MORE - MORE - MORE - MORE 
Mostar VHF, Maxtrac 900MHz 


We Buy Used Equipment — CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 


Circle (122) on Fast Fact Card 
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Classified 


- 


ANDREW 


VALUFLEX™ [ 
Jumper Cables 


* Made from HELIAX® 
Superflexible cable. 

* Outperforms braided cable. 

» 3-year guarantee. 


Cost o> 
Effective 


Guaranteed 
Quality 


distributed by 


\\\ Communications 
Gi ") Associates Ine 


(809) 435-9313 Croer Fas (BOO) 284-4934 


Circle (123) on Fast Fact Card 


TOWER LITE OUT? 
| | Don't worry... 
The Bramco 
Tower Lite 
Monitor 
Will Phone You 
and 


Tell You About It! 


Signaling and 
Control Is 
Our Business. 


REEDS and 


Bravrco, inc. 513-773-6055 
Piqua, OH Fax: 773-8003 
Circle (126) on Fast Fact Card 
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Equipment for sale 


DuraComnr 
2 Channel Tone & Voice Monitor Pager 


—SSaae (V¥/ VHF/UHF /Low Band 
[4% PC Programmable Tones 
[VW Multi-Addressable 


[Yj Scan Feature with Priority 
(Mf DurAlert, Full Accessories 
(%\ High Dealer Margin 
Suracomm DuraComm Corp. 


Kansas City, MO 
1-800-467-6741 + FAX 816-741-7499 


Circle (124) on Fast Fact Card 


goatee + Fast turnaround 
& NEC Pagers : | ) + Flat rate labor* 
90 day guarantee* | *« Common frequencies 
- Volume discounts ‘ l in stock 
*Guarantee on electronic wore Ay Parts & accessories 


components only. ( = : 
— “Flat rate does not include parts 


Kern Pager Repair 
1 -800-844.8 287 834 Foley St. Jackson, MS 39202 
601-357-4138 Fax: 601-948-8257 


Circle (125) on Fast Fact Card 


COMMUNICATION 
Distribution Center 


2-WAY SALES TO DEALERS ONLY 


CONVENTIONAL & GE-MARC 
Mobiles * Portables * Accessories 


Authorized Distributor 


Mobile Communications Reasonable Prices - Dependable Service 


Distributor for: Telewave * RFI * Whelen 
Circle (127) on Fast Fact Card 


Classified 


FREQUENCY MANAGEMENT 


Top Quality Pager Crystals In Stock 
NEW! L.C.D.’s for Bravo Pagers 
Crystals for Two-Way and 0O.E.M.’s 
Call for Details 


800/800-9825 


Circle (128) on Fast Fact Card 


DELIVERY NOW! 


One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 


Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 


done so for 21 years. 


(706) 561-7000 FAX (706) 568-4506 


To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 


- John Cunningham WB4- 


Circle (129) on Fast Fact Card 


Puerto Rico. 


MOBILES -+-BASES +PORTABLES -PAGERS 
PCI— PEKAAR COMMUNICATION INC. 


Steve’s back, formerly of Gregory Electronics Corp. 


$ Specials of the seni $ 
GE Phoenix S Model NSDO2 150 to 170 Range wiaces,, beige 
GE Phoenix SX Model NSHHiIW40PB highband w/dual prionty scan & aces 
Motorola Spirit pagers lowband 35.64 MHz Model AO1JVC2468A wichrgr 
GE Dalia S Model N3CC3N 110TB 110 watt 36 lo 42 range wiaccs. .... 
GES550 16 Plus trunking control haads 
Motorola Mirek Made! TStLiA 2900 60 watt 42-50 range 4 freq. with accessories, clean, ni 
Motorola MOCOM 70 U41BBA 1900 60 walt 42-50 range 4 freq. wiaccess., clean, no PL .... 
Motorola Micor US51RTN1100 42-50 60 wall wiacc., no PL .. 
GE MPE Portable Mode! P655RBWBMX 450 to 470 range, 2 freq wicG 
GE PE Portables Model PEGSABW 450 to 470 range, 2 treq. wiCG 
Motorola Mitrek T45JJ43900 BK 800 Aange wiaccs. ... 
Motorola HT220 Siimling Hiband or UHF . 
GE Custom MVP Model CTS6AAU66 Mobila wiaces. 
GE Masir II local controller not remote 
Motorola Micor T73RTN 1100 150-170 Range wiaces 


Catalog Available If you can't find it, try us! 
*BOARDS <+STRIPS +-ACCESSORIES - ELEMENTS 
Circle (130) on Fast Fact Card 


At 
Buy Wholesale 
Direct G GENERAL Prices 
COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory * Quality Service « Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 = 608 271-4848 » Fax 608 274-2080 


800 356-3200 


Because your business takes you everywhere. 


@ EDACS 


Mobile 
Communications 


es 


ie 
| VISA 
rae 


15302 Bolsa Chica St. 
Huntington Beach, CA 92649 


« REMOTES - 


evewenereremrrneet 1 CS] 
vo» SPECIAL $250 
.. $25 


Call (201) 772-0704 
» REEDS: 


International (USA) 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
QO CHANNEL ELEMENTS 


HM Recrystalled 
@ Complete Elements 


48-HOUR 


SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger. KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 


Circle (131) on Fast Fact Card 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

“aKW GE sta. blower motor, new ,.,,-...... 
MPI UHF 4W 450-470 Tech special... 
MPI 8-Unit multicharger, checked .... 
Rangr 42-50 110W less acc oe 
Delta-SX 150-174 less acc. 100W ..., 
Delta-S 450-470 less acc. 100W 
Dalta-S 450-470 40W S-990 acc, : 
Delta-S 450-470 40W no acc. ................. 
Delta-S 450-470 40W less CG/acc. . 
Delta-S 42-50 less acc. 110W.... 


JUN. 


PLS VHF 150-174 . : 
PLS/MPD/MPA Multi-chgr, new ........ 
PLS/MPD/MPATPX Rapid desk new 
MASTA Il 150-174 110W from ..... 
MASTER 11 450-470 4DW wracc. ... 
MASTRA II 450-470 40W w/preamp ... 
MASTR II Accessories, complete . 
MASTR II Multi-channel cables .... 
MASTR II C-500 wiscan or PA ..... 
$-990 128 ch head wAwarranty ..., 
§-950 128 ch head wAvarranty .... 
MPS/MPR/MPX/MPUMPD Chargers 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


MOTOROLA RADIUS FROM PROCOMM 


Where quality is #1 but where we want to be dead last 
when you Call for pricing. GPs all access inc.. new UHF, 8 
ch.. $477. VHF. $447, below dealer costs. no gimmicks! 
Used but as new salesman demo radios. Very limited 
supply so call now!!!!!! 
VISARS . cen teay 
MTX8000s 9000s. 
MT2000s .. seers 9836.50 
210) Gi.0; £10 Cen CER ene $556.50 
OTHER MODELS ARE AVAILABLE! 
INFORMATION AND FAX: 805-497-2397 
ORDERS ONLY: 80 2394 


$766.50 
.. $665.00 
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M100__M208 


VHE UHF 


136-162 MHz 450-470 MHz 
D33LRA D34LRA D34LRA 
2F - 25W 2F -25W 8F -25W** 


$285 ea.* $315 ca.* $345 ca. 


“Price Includes 3 Year Parts/Labor Factory Warranty 
"Has Rapid Call Signalling Capability - 16 Pin Accessory Connector 


UNIT PRICE 
RECENT ARRIVALS 
MOT Mobile Data System: KOT240 display 
terminal, P.S. “Syntor” UHF, 40w, 
wicable |. 258 « $160.00 
As Above: KDT240 only, WPS, (01118- 49) . fates $85.00 
As Above: "Syntor" UHF, 40w, C/S, radio 


111 Jenene Cae aoe eee cesneesesse-. 965.00 

MOT P/N, 02210A. RCU/modem used i in 

BEF SP Sth M:ccecsevessspecansaasenzevvancannparnteannarnseancsersrineny $50.00 
MOT RACAL-VADIC, P/N, ¥VAI230KK3, 

w/VA1601U cabinet a esbsnnacstcnaneys SOO IOU 
MOT RACAL-VADIC, As above, master 

rack unit....... . »» $150.00 
MOT “MSF2000" 32" cabinet only $750.00 
MOT “Micor" 30" cabinet only .......... 
MOT “Micor™ 100w, L.B.. PA. only 

(25-30, 30-36, 42-50MHZ) —o. ae New, $300.00 
MOT “Micor" “Spectra-Tac” UHF, SAT 

PASE: SPeSId, 22 sess ines atencsssace Ganersiiaaseaiaicd $350.00 
MOT "M100" 150-174MNz, 25, 2f, 3/yr 

warr, ae ... New, $285.00 
MOT As anpve, 450- 470MHz. “250 2, 

lyr warr. 4 . New, $315.00 
MOT "M208" "450- -ATOMH2, 25w, 2 

Séyr warn. BESO esis New, $345.00 
MOT “M” series, base stn mic 

HERRANE OSG) sisiicess eis se ctatas aetna ccecs tease New, $70.00 
MOT "M" series, Back lil, DTMF 

mic (TON8310) ... arrestee New, $100.00 
MOT “M" series, As above . saci Recond. $65.00 
MOT "M" series, OTMF mic, ‘not BIL 

{AMNIOS TD) ssicccoinscrnpnaannesaes New, $75.00 
MOT “M" series, Heavy duty mic 

(HMN1035} ..... .. New, $35.00 


MOT Desk set, local control (71371)... 
MOT “Darcon 9000" test set 
MOT “Alpha 9000” c, hd. (HCN1033, 
1045, 1062, 1065, 1074) 2.0... - 
MOT “Meratrac™ 99f. c.hd. (HCN1052) 
MOT "SSM" modules (HLN1198, 1222. 


.. New, $85.00 
wo» New, CALL 


AZZ) ZAR T SAY erase ciassassivsonbassensasscinavacevaasansnnl $40.00 
MOT “Director II" VHF, tay, veevib, 

w/charger/filters .. ; " $75.00 
MOT “Director |i”, As above, wo charger . ae: $60.00 
MOT “Minitor |" w/reeds/chrar. 

(33/46/150/450MHz2) ..., . sorepacgeeesessh SENOS OD 
P-O RMC150-16B, 1S0MHz, 216 6" reve, 

M-COUPMEE oo. cccessssssessusssnnsssneesn ovens senennnssuvensersssns $125.00 
P-D RMC460-16B, 450MHz, 12/16 r'evr, 

M-coupler ... ... $150.00 


AIR COMM 


TWO-WAY RADIO SALES 


-$S$ A V 


See us at IWCE Booth #558. 
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! WHY PAYMORE? | 


| Air Comm Furnishes Quality—Price—Selection—Deliver 


THE BEST NOW COSTS LESS 


R100 
Repeater 
Station 


$4400 w/o Duplexer 


The Radius R100 repeater station offers value 
and reliability in a powerful 25-watt model. Ideal 
for agriculture, construction and business ap- 
plications. 450-470 MHz-PL or DPL. Full 1 Year 
Factory Warranty. Limited quantities. 


UNIT PRICE 
RJ RMG-150-116R, 150MHz, 12/16 reve 
DIE prac cima inpecians ibebaslasisaistincieesiigilans $125.00 
RJ RMC-460-116R, 450MHz, 12/16 
TCE, M-COUPIER ......0.... eects ecseeeseeceeeeesteecssteseeeesneemeeee $150.00 
WR WR900, 150MHz, 30w, dpix base, 
C.D... eas sssercerssstesees soseeeass S4OOLOU 
N 
MOT “Micor” 450MHz, 75w, rptr, PL $2000.00 


MOT. As above. C/SO, w/o cabinet .......... a $1800.00 


MOT “Micor™ 450MHz. 12w, base. tone rem., 


GIS. ntcairnaiern gener Reduced, $800.00 
MOT “R100" 450MHz, 25w, PL, w/t yr 
Wartanty: 2 fe5 Sao 8 a sno nen ls . New, $1400.00 


MOT "Flexar (R200_~ 450MHz, 30w, PL...... ... $650.00 
MOT “Flexar” 450MHz. OC rem. base, 


90w: i Picante New/Used, $250/$175 


MOT “M.70" 450MHz, super consol, 5Dw, PL .. .. $400.00 
MOT “Micar™ 72-76MHz 30W Base, DC. C/SQ.. $800.00 
MOT, As above. w/o radio UN oo... ... $250.00 
MOT “Micor" 72MHz, 30w, C.D., dptx 

DASE. Feiss encciteaia Clearance, $600.00 
MOT “Micor” 36-42MHz, 250w. PL, 

tone rem. ......... 


MOT 30-36MHz, 100W. PL, f fone rem. 
MOT As above, 42-50MHz, 100w, PL, DC Tem. . 
MOT “Syntor X" 800MHz, trnkd, consale 

1 a eae eer eee ree eee eer Clearance. $100.00 
MOT “RDX” Portable Data System 

MOT 8DX1100 control unit . . New/Used, $200/$100 

MOT RDX1000, MX type RF tata unit .... New/Used, $50/$25 
MOT “Micor" base stn test set (TLN1886/5993} $50.00 
GE "Mastr II" 36-42MHz 250w. tone. rem .... 
GE As above, 1OQW nnn sssseeessssescessesssneensense 
GE “M HI" 30amp, P.S. (-G1) 
GE As above, 18amp, P.S. {-G2) ... 
GE “PRO” base r’cvr, P.S. (4EP39A11) . 
GE As above, w/r'cvr of choice, if avail. ..... 


$1000.00 


PORTABLE ACCESSORIES 

MOT “HT1000" 6-unit, rapid chrgr (NTN1177)....., 
MOT “HT1000" spkr-mic (NMN6228/6193) .. 
MOT As Above, w/bad mic cord .............. 

MOT “HT600" 6-unit, rapid cra (NTNAGEE) 
MOT “HT600" spkr-mic (NMN6168/6156) ... 

MOT “HT600" As above vio. eee 
MOT “HT600" As above, pub. saf. (NMN5493) _.... New, $60.00 
MOT “HT600" 1-unit, rapid chrgr (NTN5538) New, $45.00 
MOT “HT600" 12VDC, veh. chrgr. w/d accy . ... $50.00 


CALL FOR LOWEST PRICES - (602) 275-4505 - FAX: (602) 275-4555 
WE STOCK “PL”, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E. MCDOWELL RD.-PHOENIX, AZ 85008 


EH=sT AH I Ss =_ bP * 


MOFOROLA {nici 
Keyboard Display Terminal 


One of a Family of Morotela Mobile Data Terminals 


COMPLETE SYSTEM REMOVAL 


Models: DIIBBSP (900 Baud) and DI119BSP (2400 
Baud) Complete Vehicle System Includes KTD240, 
Power Supply “Syntor” 460 ‘MHz 40W Mobile, Cables 
W/Service Records 


Syntor Radio only . 
Radio/KDT Cable .... 
*Note: KDTS marked as needing repair . 
All tlems shipped FO.B. Phocnix, AZ. Terms are u. PSS 
COD or as agreed upon, Purchase orders from ag safety 
organizations may be acceplable — call first 


MOT “HT600" Analog voice privacy kit 


(RENATO?) sisi acccssces cs SE ey, $100.00 
MOT "HT600" carry case (NTNSS50) ... scence ctieee New, $20.00 
MOT "HT600" sarpiace, w/o vol. cont. 

(NSN6057) o. .. New, $10.00 

MOT “HT600" carry case (NTN5550) .. New, $25.00 
MOT GP300 6-unit, rapid chegr .. $175.00 


“Now, $17.00 
... $40.00 


MOT GP300 1-unit, 10/hr chrge (HTN9702)_ 
MOT GP300 spkr-mic (HMN9725) ... aS 
MOT GP300 carry halder (HLN9742) . : _ New, $10.00 
MOT “P100", 1-unit, rapid chrgr . - New/Used, $40/$30 
MOT “P100" 450MHz, ant. 2c New, $5/S10 
MOT “HT90" G-unit, rapid Chrgr .,..-.1.-+ $150.00 
MOT "HTSO" 1-unit, 10/hr, std chrgr . $25.00 
MOT “HTSO" 1-unit rapid chrgr ..... . $35.00 
MOT “HT90°, 450MHz, BNC ant, .... ... New, $5/$10 
MOT “HT90Q" carry case, w/belt loop 
(NTN10320 ..... SS aa 
MOT “Saber” 6-unit, rapic chrge (N 
MOT “Saber” spkr-mic (NMN6128) ............ 
MOT “Saber” carry case, w/swivel 
(NTN4877SP) 
MOT "MX" spkr-mic (NMNBO?71) 
MOT spkr-mic, pub. saf. ..........., ‘ 
MOT spkr-mic, w-proof (NMN6125) ... 
MOT spkr-mic, 6-unit, rapid chrgr 
(NLN&9B8) 
MAT spkr-mic, 1-unit, rapid chegr - 
MOT “STX" spkr-mic, pub. saf. 
(NMN6050/NMF6001) ... % 
MOT “STX” c-comm, DIME mic (NMIN1004C) 
MOT MTS00 12-unit, rapid Chrge cee 
MOT MTS00 1-unit rapid chrgr omni/slim . 
MOQT MT500 1-unit, 16/hr, chrgr - omni/slim 
MOT MT500 spkr-mic (NMN6082) ................ 
MOT “Expo” 6-unit, rapid chrgr (NUN7177) 
MOT “Expo” 1-unit rapid chrgr....... 
MOT "MH70" 1-unit, 16/hr chroe 
MOT "Pulsar I!" IMTS Cables . 
MOT “HT600" MVA, 12w, ampl spkr 
(NSN BOSS) oom isicrncsco ase iere New, $50.00 
MOT "MX/MT" c-comm, 12w, ampl spkr, 
WSN scsi trinsic reanstemaicusanipiieenaenaiuniericcen $25.00 
MOT “P50” 1-unit, 3/hr, chrgr (HTN9026) . New, $25.00 
MOT "PSO" 1-unit. 16/he chror (HTN9046) ... . $10.00 
MOT "P50" HI power carry case (HLN9148) Aes ‘New, $17.00 
MOT "P50" swivel bell loop adptr 
(HLN8148) ... 2 
MOT “Voice Ducer” PIN, ‘BON6671 only - 
Radio Vox I/F module for HT1000/MTX8000 
(FEQUIFES BAT-MIC) .,...-ceescesesscoecsssseesetesenennnny . New, $150.00 


D 
| 
| 

ll 


wo Naw, $20.00 


cesses NOW, $20.00 
. New/Used, $50/$40 
.- Need Repair, $25.00 


| 
| 
| 
T 
| 
| 
| 
H 
| 
| 
| 
— $75.00 j 
| 
| 
| 
T 
| 
| 
i 
| 
| 


.. New, $25.00 
... $10.00 


» New, $4.00 
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OVERSTOCKED CLEARANCE SALE 


Great Equipment, Great Quantities, Great Prices 
Special Prices on these Selected Units 
41 Mot PURC VHF 250W, Call ¢ 10 Mot PURC 30-50MHz, 375W, Call 
GE S00MHz Paging Tx 45W Digital, Call 


BA EPEATERS 

1 Mot PURC VHF 250W Paging TX with 150 Pagers, 
MODAX 1000 & Terminal Package Price 

4 Micor UHF Repeater 45-75 Watt -....-.........., 

1 Mastr Il VHF 250W Base L/Nev .... 

1 Mastr Il VHF 60 Watt Repeater ...... 

1 Mastr Il UHF 45 Watt Repeater ......... 

1 Mastr || 30-SOMHz 100W Repeater 

1 Micor 36-42 MHz 100W Base/Repeater 

30 Mastr H Bases 60-100W 

10 Mastr Il Bases 375 Watt 30-SOMHz . 

2 Micor Bases 375 Watt 42-50MHz 

10 Micor Bases 42-SOMHz 100W 

5 Micor Repeaters 42-50MHz 100W . 

5 EX || Bases 60 Watt 36-42M+ .... 

5 Mocom 70 Base VHF 45 Watt .. 

2 Delta Base Watt 30-SOMHz 


MOB W/L. 


. From $1485 
. From $1595 


40 Delta SX VHF 100W 16ch.. 

3 Maratrac 36-50 MHz 100W 

300 Mitrec 60 Watt 39-50MHz w/a . 
100 Mitrec 100 Watt 30-SOMHz w/a 
20 Mitrec 110 Watt VHF w/a...... is 
100 Mastr || 100W 25-30MHz ... Na $50, w/a $100 
100 Syntor XX 800 Conv. 35W .. a $100, wia$175 
50 Micor 800 Conv. 35W néa ......0 2... Siti Re OO. 
30 Mastr 11 30-36MHz 

40 Mostar UHF 8 ch 40W wia ...02.000.00222...- 
10 Delta-S Mobiles 30-50MHz 60-100W 


.... From $100, wia $150 
150 Mocom 70 Most Bands ........-.......... ; 


F . From $30 
a nia $100, w/a $125 

sa -... $150 
-. From $50 


ID P 5000 


NEC 


D3 FRONT DISPLAY 


BRAVO TONE 
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50 Mocom 70 36-42MHz 60-100W . 

25 Mocom 70 VHF 45W.. 

20 Phoenix-S VHF 40W 2 ch wia - 

2 GE Porta Mobile || 36-42MHz 25W .. 
5 GE PAC Repeaters UHF 

15 Mat PAG-RT VHF or UHF 


-. From $50 
. From $30 
.-. $100 


IT, 
25 Racom 1600 Voice ID 
2071903 &T1902 S-90 Remote .. 
3 Model 36 Paging Encoder 
10 Mot L1236A Smart Net Remotes 
10 Mastr || Voter Receiver 
ec-Ree 


30 T-1600 Tone/DC Remotes .... 

20 SSC 1806 DC Remotes ... 

10 GE Descon Il Remotes 

100 Syntor XX Accessory Groups 

100 Mitrec S-90 4 Fq Scan Accessory Groups 


We do not buy/sell pagers no portables or parts. 
Minimum Order $100. 


BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane 
N. Little Rock, AR 
72120 

Orders & Bids Only: 
800-423-3858 
Information: 
501-835-7066 

Fax: 501-835-8766 


30 YEARS IN 
COMMUNICATIONS 


NO COD’s Bob Barnett 


PMR 2000 ALPHANUMERIC 


FOURTH DIMENSION INDUSTRY, INC. 


Wireless Communications Equipment Broker 
331G Dante Court * Holbrook, NY 11741 
516/467-1220 + Fax: 516/467-1645 ¢ Toll Free: 800/378-0348 
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Classified Equipment for sale 


$9.95 — CRYSTALS — $9.95 


) COMPATIBLE MOTOROLA® RADIO > 
PROGRAMMING EQUIPMENT 


5-7 Working Days 
Lifetime Replacement 
Warranty 


PA-3* Pocxer Proai 
@ Micro-Size Design for Cony 
% and Fieid Use. 

\@ Uses Surlace Mou 
Rechargeable - Wor 
Supports Full S| 
Motorola@Aa 

@ Includes AC A 
1 Year Warr 


PA-2* Programmin: 


1-800-819-2904 
FAX 1-513-542-8870 


KIRBY ENTERPRISES 
4120 Kirby Avenue 
Cincinnati, OH 45223 « (513) 542-3696 


MICROWAVE RADIO ~- MULTIPLEX 
TWO-WAY RADIO — MISC. 
We have a fot of spare parts for the Harris-Farinon 
System and will sell as a package deal. 
115 GTE Lenkurt 3612 Channel Modems .,.. $50 ea 
28 MC 400 Term Cards .......... . $50 ea 
We have various Term Cards, Jack Fields, ‘Mux Shelfs, 
and other cards - Call. 
3 Micor Base Stations, 100W 42-5000. $950 ea 
2 GE Mastr li Base Stations, 100W 42-50 _.... $950 ea 
20 Mitreks 42-50 wiAcc. 60W Std. Sq 4Ch $125 ea. 
2 0B 4458 Cube Filter SOOMHz Combiner ............,. $800 ea, 
371617 8Ch., Goad condition .... . $300 ea 
6 Matorala Syntor X Trunked, Smart- Net, ‘Dual 
Operation Contral Station, NEW ......... . $500 ea 
1 Modax 500 sees $400 08 
3 STX Converta-Com w/RF Amp, 800MHZ .......... $225 ea. 
20 Micors 45W Sys. 90 Scan, Muiti-PL so $100 88 
20 MO 70s, 42-SOPL HOW WiACE. oc $100 8a, 


Call Charles at CMC Enterprises, 910/769-2885 | 


: , : other products, are 
ables are precisi oer Fi Trademarks of 
0 lotorol: 


X Gemini, STX821, 


MAXTRAC ®. and more! 
hout Notice. Established 1983 


. Wieuca Rd, Su 
Atlanta, GA 30: 
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WEST COAST RADIO 


Join Our 
“NATIONAL RADIO BUYERS 
ASSOCIATIO 


ABSOLUTE LOWEST 
RADIU$ PRICES! 


Orders 
800-881-6722 MOTOROLA & 


Info 310-268-2464 
Fax 310-268-2474 Enea 


an. + Chemical Ground 
Rods - UL Certified 
ACKSON _ - cable Support System: 


TELCOM saUNDERS TELECOM 


2345 Telluride Drive GLOBETRAY 
Reno, NV 89511 : 
(702) 852-4258 + Strut Metal Framing: 


Fax: (702) 852-4258 GLOBE STRUT 


Buy Radliuy from 
California Radio" 
Or yOur wallet will be Sorr}! 
800-231-0103 
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TECULT LOG OSUOUUEEPLORRUEU CUCU CCC QSSRL CELT LSD OP EBELET OCCU COA EELEE ETA SOOVEEE 
Programmable Delay Timer Protects your radio § 
DG 200 Series & cetlulur phone 
The DG 200 Scries is a dip switch pro- lay Mae artery E 
grammable timer with delayed time set- E 
tings of 15 min to 12+ hrs. This unit will 


handle 30 continuous amps at 12V, The \ E SENTRY MANUFACTURING 
DG Series timer eliminates battery fail- ; i 
E Precison Quartz Crystals 


T 1 800-252-6780 


“ing, COMM-NET 2000 
800-283-5158 
RADIO & PAGER CRYSTALS 
+« Channel Elements & Reeds 
s Also Available 
FAD IO CN VIRAL, ine * 100% Quality Control Tested 
—— * No-Hassle Lifetime Warranty 
1-800-923-6872 * Competitive Prices <= 
or fax your RFQs to 205-438-6152 ~ FAST DELIVERY 


You've Cartep THE Rest—Now Catt Tit Best! 


CAL CRYST. all LAM Bey INC. 


ter ena ts i ra tee 


CRYSTALS FORALL RADIOS 


+ Communication Crystals 
All makes and els 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 
FAX 714-491-9825 


11.42 N. Gilbert Anahcim, CA 92801 f 


Sp cS) 


WHOLESALE Prices ON Atl. MororoLa Raptus 
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Classified 


Radiuy 


A DIVISION OF A OLN ISI ONNORILMOS St Olea Neca lS 
Brand New 


~~ AllBrandNew 
Limited Quantities 
Other Models In Stock 


Antenna Farm 
Communications Supply 


ANDRE w 
QUALITY COMMUNICATIONS PRODUCTS 


COMMUNICATIONS 


Tel: (610) 649-2859 Circle (137) on Fast Fact Card 
Fax: (610) 896-5724 


VISA « MASTERCARD © AMEX W/O 4 LIISA. Ax i 


sa73sTa0NIE3 


, SENG SUL GOI 


power ay 
*« Delays power-down after ignition 
has been turned off. 
* Installs easily inside any radio. 
* Programmable Time Settings 
¢« Dealer Pricing Available 


39,9 Remote Controls. 
@ RETAIL . 


> 
1-800-336-6825 Pure and Simple. 


Master Card * Visa * Discover 
American Express Accepted 


Hours: Monday thru Friday 8:00 A.M. to 7:00 P.M. E.S.T. 
D&L Wholesale Center » 3512 Cavalier Dr. * Ft. Wayne, IN 46808 
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SSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


MOTOROLA Radiuy 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 
VHF 


FT10:2 Channeli2: Wane wiscscscivacndeeancacsaniceieaanass 

P110 2 Channel 5 Watt .........cccescecsessereesereerens $349 
GP300 2 Channel 5 Watt -..........-..ccceeeeeeeereeee . $450 
GP300 8 Channel 5 Watt -.................. $517 
GP300 16 Channel 5 Watt .......... Scag ausaehborpeaey) SORES 
GP300 16 Channel 5 Watt Ot. 10* ...0.... $439 
(While they last) 


1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


PuP aD Pera Pad ud wr ar ur wd Pad uP ad at ad aD Oi Pad a) war ad oP Circle (138) on Fast Fact Card 
Circle (140) on Fast Fact Card 


Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas. Texas 75243 
1-800-527-4596 
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Classified 


Now, here’s a switch! 


automatic (0M ///IEG timer switch 
‘or iwo-way radios cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE, 


15 MINUTES TO 15 HOURS!’ 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
suocesreO QNLY $74.95 ciistin 
127 AND 24 VOLT MONELS AVAILABLE 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


Saks = eee = Re 
CiLARGEGUARD, 


400 Highland Avenue 
Altoona. PA 16602 


800-458-3410 


baat CraranGuate 
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POWER RACK 
SYSTEMS 


« For cell sites, 
remote sites, central 
office and 
communication 
huts. 


* Custom designs 
built from extensive 
list of options, 
including battery 
eliminators, 

DC converters, 

distribution panels, 
metering/ 
monitoring. 


« Wide selection of 
input/output 
power 
115/230VAC - 
48-24-12 VDC, 


» All major 
components 
designed and 
built by NEWMAR 
for maximum 

reliability. 


* Call 800-854-3906, 
and receive a 
Rack System 
Design Guide. 


————e—EE 


NEW yar 
P.O.Box 1306 = Newport Beach, CA 
PHONE: (714) 751-0488 © FAX: (714) 957-1621 
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Equipment for sale 


| Add a recorded natural voice to your sysiem. Voice | 
libraries of up to 255 words or phrases (2 min total | 


max}Hecord your own using our optional SDS-1000 


| development system and your IBM compatible, or we'll 


prerecord your messages for you. Eprom voice storage 


means your library is unaffected by power loss. 


” Used in: 


+ Repeater identifiers * ATM's 


» Site alarms * Multiple languages 
* ANI encoding * Emergency announce- 


« Remote telemetry ments 


lectors wnchuded 


Miukiple me 
Selectable bminc 


Several different models available 


Palomar Telecom, Inc. 
120 Simpson Viay * Escondido, CA * 92029 


619-746-7998 » FAX: 619-746-1610 | 


1803 Commerce Street, Yorktown Heights, NY 10598 USA 
Voice: (800) 438-7865 International Voice: (914) 245-1128 
Fax Back System: (800) 292-5723 


Pax: (914) 245-2382 


New, low cost trunking logic 
No special site controller required 
All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
aha 0.8"L x 0.68"W x 0.13"H 

® 


LOW-LOW-LOW 
Any order 
ONLY *5°° Shipping 
GM 300's from $300° 
SAFARI RADIO 
1-800-RADIO-80 


= SS Ea Welcome 


Lowest prices <=a= 


PERIOD! 800-231-0103 
USED RADIOS 


at Low Prices! 
*MICOR *GE 
*MITREK *ACA 
*ACCESSORIES 
TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 
*APTRS *BASE STATONS 


Large Quantities * (817) 433-5452 


*PORTABLES 
*MOCOM 70 


Shown Actual Size 


INC. from... 


$39 
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Tea ‘Purc $000 Bases, 950 MHz, CA5JLBI OIA 
TSUN MRE | ea. Micor Apr: 494 Melz, C44RCB6106BT 

12ea Motrac Apirs. 460 MZ. C24MS¥3101T 
AND SELL 14 0a. Mitrek, 460 Mil?, T74JJAI100 


USED tea. MCXYOD. 460 Miz, MBD44EMA7AOO 


MOTOROLA tea Memcom 460 MHz. 020334 No Accessories 


Zea. Apcor Pertanles, 460 MHz P2SESN3ISOSP 
AND WO ea MX340 460 MHz, H4dAAUaTAO 

Boa. HT440, 460 MHz, 44L009144 
GE Gan. Micor Bases, 153 Melz, C79ATB1106 

39 ca. Synior 155 Mitz, TBISRAI200 
FM 


46 ca Mitrex, 153 MHz, T83JJ43900 
BATOAN TV Mme 2502 Micor 153 Mitz, T73ATN3100 
RADIOS 5 
22 0a Mitrek. 47 MHz. TA1JA4900 
SCHAEFER Bon. Mitrek, 48 MHz, TS1JJAa900 


4 ua, Maxar 80, 47 MHz, 051TS84300 


FP VO [HM ROME 25 ee. Micor 47 .anz, T71RTN3100 


20a, MTS00 47 MHz. H31BBU3100 
130 West 
Fayette St. 
P.O. Box 395 
Denver, 1A 
50622 
PHONE: 
(319) 984-6115 
FAX: 


(319) 984-6220 [RARounoS MAST APROGIt | Indoor abi nets 
20 ea, Pulsar ll, 142 Milz, IMTS Mobile Pnonus 


ana CENTRACOM | t Single Bay Tome eneie: 
MGM wiTBA Modules 

Sea Centracom Empty Catinels 

Zea ‘DVP Code Programmers P10018% 


Give Us A Call 
| Advertise in 
MRT Classifieds 


We reach more 
qualified prospects 
than any other 
industry publication. 


Call Joyce Bollegar 
Classified Advertising 
913-967-1923 
Fax: 913-967-1795 


Classified Equipment for sale 


MOTOROLA Full line 
DELIVERY NOW! 
1-800-53-RADIO (72346) 
FAX (706) 568-4506 
RADIO WHOLESALE 
~ JOHN CUNNINGHAM WB4-JUN. 


Channel Elements 


WHEN QUALITY COUNTS, CALL 


CRYSTALS-ELEMENTS 
44 YEARS IN THE INDUSTRY 


EXPEDITE SERVICE 


MENTION THIS AD 
AND RECEIVE OUR QUICK REFERENCE TO 
COMMUNICATIONS AND PAGER rpecire — 


PHONE | 
1-800-725-1426 | 1 -800-322- “9426 


ITER AUIS CRYSTAL MANUFACTURING. CO., 
P.O. BOX 26330 * OKLAHOMA CITY, OK ravi 


100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC Il 
MICOR, MOCOM & MOTRAC 
$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


WE'll BEAT YOUR BEST PRICE! 
qCaliforia Radio 800-231-0103 4 


ae eee eTE EE Eee arrest 


Fax your ad to 
913-967-1735 
Attn: Joyce Bollegar 
it’s that EASY! 


WANTED: “Used” Preferred R.D.S. 
Pagers 88-108 MHz. If single frequency 
Tunable to 105.1 MHz. All quantities - All 
Brands. 
P. S. EQUIPMENT & DISTRIBUTING, INC. 
(409) 756-7911 FAX (409)756-7795 


Equipment wanted 


Motorola, Johnson, GE, 
EF), Uniden, Standard 
Buy-Commn-Co. 
1-800-347-4121 

FAX (602) 585-6900 


RFCAD' 


FOR WINDOWS IS HERE! 


We Buy Pagers 
Buy * Sell ¢ Repair 
Motorola & NEC Pagers 
Universal Communications 
Wholesale 


1-800-449-7278 


CDS has been the leader 
in high quality propagation 
analysissoftware and services 
for over twelve years - 
RFCAD™ isthe keystone in 
our line’ of RF-Engineering 
Tools™, 

For the most efficient, 


Remote Access Propagation Models to Choose From 
Services, and an array (Longiey-Rice, Biby-C, CRC) 
« 3 Second Terrain Data Available 
eeenee UT enter emerete on Single CD-ROM 
products. Please contact us For U.S., Canada, and Mexico 
today to request the latest * Field Data Integration 
catalog of services. ¢ Demonstration Disks Available 


° effective, and accurate 
Services Multiple Site Coverage 
Analysis PC software » Microsoft Windows Application 
: package in the industry, there ” Fae se aos 
i? / REPAIR & RETUNING | isonlyonechoice: RFCAD™. iat 4 menue 
OF | IN FRONT In addition to the PC ¢ Land Use and Land Cover 
software package, CDS also Data Base Avaitable _ 
DUPLETUNE DUPLEXERS OF YOUR offers UNIX based ee enim; 
303 Foe Fil 5 ctmmatieumnl nna talian Model Performance Available 
‘ aie iter ystems | BEST propagation packages. Online » Multiple, Propagation 


| 7 834. 2787 Rx Multicoupliers 


AUDIENCE 
TODAY! 


of additional services and 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


Call: 
913-967-1923 
Fax: 
913-967-1735 


38 lessons written exclusively for peat 
Communications Servicing. $375. 


were 6105-E Arlington Bivd. 
S Communications Falls Church, VA 22044 
Data Services, Inc. (703) 534-0084 - (800) 441-0034 


Call or write Mobile Traiming Institute 
for tree information: 


P.O. Box 8278 
[MAO Lumbenon, TX 77711-0278 
(409) 755-7838 
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Classified 


Pyramid Communications has 
the solution to your problems! 
Finally, a software package that gives you, the service manager, access to the dala you 


need to run your shop more efficiently, and doesn't cost thousands of dollars. User 
friendly software is completcly menu driven, with on-line help and mouse support. 


Fast Access to: Utilities: 
Inventory Invoices Inventory / Low & Outs 
Customers Repair Forms Technician Productivity 


. ° 
e e 
Active Repairs © Mailing Labels ¢ Service Contracta 
e . 
. 2 
. e 


Reports: 


Repair History Freq Rolodex Customers 
Shop Equipment Backups Invoices 
Warranty Data Inv cross reference 


by description 
32 79 e OO aviets 
Free Demo Disk Available 


0. Bt ar 


1198 Pacific Coast Hwy. Ste D286 » Seal Beach * CA «+ (310) 430-5892 


Computer software 


Identify and prevent RF 
communications site interference 
in minutes rather than hours. 


¢ Intermodulation Signal Level Analysis 
e Transmitter Noise and Receiver Desense Analysis 
¢ Eliminates the “Shotgun” Approach to Site Design and Management 


ComSitePlus™ calculates all RF interference signal levels and recommends 
additional isolation needed to prevent receiver performance degradation. Works 


with all land mobile radio bands (500 KHz to 3,000 MHz). 
COMSITEPLUS py 


BY DOUGLAS INTEGRATED SOFTWARE 


For a brochure, call 1-800-845-0408. 
Individual communications site consultation available. 


1350-E4 Mahan Drive, Ste. 160 « Tallahassee, FL 32308 
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NORTON ENGINEERING 
MICROWAVE SYSTEMS 


On-Sereen Path Profile Desiun 


RADIO COVERAGE 
Coverage Diagrams -Single Signal Level - Black 
& White 


Coverage Diagrams - Muluple Signal Level - 
Multipie Color 


» 300 Radials - 12 5, 25 and 50 Mile Radius 
User Defined Antenna Pauern 


Diffraction Loss Calculations 

Reflected Signal Analysis 

Route and System Diagrams 

Map Crossinus Graphic with Dimensions 


Performance Predictions - Analog & Digital 


Antenna Radiation Diagram Plot 
* High Resolution Graphic Printing - Printers & 
Plotters - Black/White & Color 
Reads 3-secand Terrain Data Reads 3 Second Terrain Data 


10002 McDuff Court FREE BROCHURE 
Vienna, Va 22181 AND 


Phone: +1 703 938-5745 
Fax: +1703 938-9168 DEMO DISK 


Relief Maps - Multiple Colors 
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BE 
ON 
THE 


1995 


SHOPPING LISTS 


OF THE 
INDUSTRY 
BUYERS 


RESERVE 
YOUR SPACE 
TODAY IN THE 
UNIQUE 
PURCHASING 
REFERENCE, THE 
MOBILE RADIO 
TECHNOLOGY 
BUYERS GUIDE! 


The Buyers Guide 
mails in 
December, 
right when 
decision makers 
are Starting to 
spend their 1995 
budgets- So, make 
sure they think 
of you at this 
critical time. 


CALL JOYCE 
NOW TO 
RESERVE YOUR 
CLASSIFIED AD 
SPACE IN THE 
BUYERS GUIDE! 
913-967-1923 
OR FAX YOUR 
RESERVATION TO 
913-967-1735 


Classified 


FCC Licensing NEW SENTRY "Service Manager" Version 2.3 


This NEW deluxe edition of the technicians service encyclopedia now offers 


Price ‘Quotes 


ATTERY 


619) 560-0644 


over 130 program selections. New Intermod, pager and Marine programs. 
Ask for brochure or, Send $ 199.95 Check or Money Order 


SAVE MONEY WITH ® 
CUSTOM RF SOFTWARE TOOLS SENTRY USA 


Coverage Digital eee ee ee P.O. Box 372416 

¢Digital/Analog * Throughput (Limited Edition) Indian Harbour Beach, FL 32937-0416 
*Reliability *Response time series. Select your 

*2D contours Fast Color Printer plots = © oT 
*3D terrain grid Map Features programs from our Telephone (407) 773-6090 FAX (407) 773-6092 


A La Carte Menu 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


SPATCH 


Alphanumeric Paging Software 
for UNIX and DOS 


(404) 495-0718 


Circle (146) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 


LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
3 Second Digital Elevation Data on CD-ROM and Floppy Disk 


a Rocky Mountain Communications, Inc. 
i 2023 Montane Drive East @ Golden, Colorado 80401-9123 
s.Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 


A 


LS ———§— 


CONSULTING SERVICES ENGINEERING AID SOFTWARE 
and Payroll. * Microwave Systems * Microwave Calculations 
* 2-Way Radio Systems * Path Profiles (Graphics) 


205/987-1523 * Telemetry SCADA Systems * Mobile Coverage 


Circle (144) on Fast Fact Card * Path Survey & Analysis * Multi-Point Calculations 


* Specificatons & Licensing * HAAT Calculations 
U.S.G.S. MAP DATA BASE; 30 SECOND & 3 ARC SECOND DATA BASES 
Make your CONTACT: JERRY SIMMONS 
egee P.O. Box 884, Montgomery, TX 77356 + (409) 588-3200 « FAX (409) 588-4434 
classified ad 
stand out. 
Use color! 


RF Coverage 
Problems... 


On your own PC! 


Whether microwave, multi-site, or field strength threshold coverages, 
our Terrain Analysis Package (TAP)™ helps you understand every- 
thing from dBu to 3-D plots. Give us a call and we'll tell you how. Do 
“what if” studies, site location, and solution analysis in-house! 
Call for free brochure & demo disk. 

SOFTWRIGHT, LLC 

1010 So. Jouer St, Suite 204 

Aurora, CO 80012-4052 USA 

TEL. (303) 344-5486 

TeLeTAP (BBS); (303) 344-5378 (9600, N,8,1) 

Fax: (303) 344-2811 


Cer RF Coverage and Propagation Software 
SS 2 s lied Spectrum Research 
* H ees S\ . m 
oe OP 


* Land Use/Vegetation Ss 
* Easy to Use on Your PC =: 
* Full Range of Design Options = 
* Single or Multi Site/Cellular 
* Digital Topography 

* Geographic Boundaries _ 
* International Applications = a 
2975 Valmont # 100 —— (01) 303 444 4871 
Boulder, CO 80301 USA — === FAX: 303 444 4872 


See us at IWCE Booth #426 
Circle (143) on Fast Fact Card 


October 1994 Mobile Radio Technology \07 


EXPRESSTECH 


GE TWO-WAY 
SERVICE DEPOT 


Make ExpressTech 
your service depot. 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 
EDACS & GE-MARC 


CONVENTIONAL 


Will Repair Hourly 
or on Contract 


800-52-EDACS 


3512 Cavalier Dr. * Ft. Wayne, IN 


Circle (151) on Fast Fact Card 


WOULD YOU TRUST YOUR 
BEEPER TO THIS MAN? 


Zee BE 
ay FOOLED 

. ‘aa By so-called 
“Beeper Experts” 


The Industry has seen them come and go 


LAZER BEEPERS, INC. 
offers Quality Service by 


Experienced Technicians 
PLUS... 


* Low Flat Rates 

* Buy & Sell Used 
Beepers 
+ Rectystallization & 
Recoding 

* Software 

» Need Reps 


- One - Stop 
Service Clinic 

* Fast Service Turn- 
Around 

* Satisfaction 
Guaranteed 

* All Brands 


LAZER BEEPERS, INC. 
1-800-354-3405 


Circle (152) on Fast Fact Card 
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Triton 


y Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 


Call 
Joyce 
Bollegar 


at Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


913- 
967-1923 
to place 
your 
classified 
ad in the 
very next 
available 
issue. 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 


GE Warranty Processing 
Fast turn-around 

585 Factory Shoals Road 

Austell, GA 30001 


404/948-9566 


SERVICE MONITOR REPAIR/CALIBRATION 


¢ Monitors since 1973 | 


buy and se 
‘used monitors! 
Phone (800) 288-8223 
or (303) 962-9998 


f-». COMMUNICATION 
INSTRUMENTS ~ 


1714 SW 23rd Street, Loveland, CO 80537 


PROGRAMMING 


SEND US YOUR RADIOS OR PAGERS FOR QUICK 
TURNAROUND PROGRAMMING 
RADIOS: * KENWOOD * MOTGROLA + £ F JOHNSON « RITRON 
PAGERS: » MOTOROLA + PANASONIC 


CALL ADDCOM ELECTRONICS, 
YOUR PROGRAMMING HEADQUARTERS! 
(315) 458-1877 458-3340 Fax 
7256 Thompson Road, N. Syracuse, NY 13212 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates * 90-Day Warranty 
* Quick Turn-around *«FM/AM/SSB/CW 
¢ Northwest Location 


SKYLINE RADIO (503) 663-5858 


=... MOTOROLA 


Authorized Service 
* Authorized warranty Service 
* Quick Turn Around 
* Flat Rate Repair Available 
* Free Estimates 
* Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(719) 547-3683 


cs “The Pager Repair People” 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 

(303) 337-4811 FAX (303) 337-3084 


Classified 
Frequency data 


Repair services 
REGIONAL FREQUENCY 
DATABASE SYSTEMS 


COMMUNICATIONS MONITORS SALES & SERVICE ON CDROM 
N.LST. TRACEABLE CALIBRATION 
CUSHMAN IFR 


SALES NEW-USED 


3610 Dekalb Technology Parkway | CALL | Sy 
Suite 110/111 QS 


Atlanta, Georgia 30340 “9 , 
(404) 451-3264 AUTHORIZED Qy SY Ww e 


Fax: (404) 458-8785 CUSHMAN SERVICE 


Data Access Program Included 
* New Data * Easy Installation 


* More Fields : Now 61 * Easy To Use 
Tower SP ace * Many New Program Enhancements 


* New Format : Regional / Multi State 
* Improved Performance / Faster Radius Search 


Call for more information and pricing on our complete product line. 


ao choice antenna Custom Databases and Services are also available ... 
SI te sin Cal ifo ria. All frequencies within the FCC Master Frequency Database 


ia for the entire US on CDROM -12 Fields $79.95 + $5.00 S&H 
© Stand-by Power / Air Cond. p : 
* Continuous Monitoring PerCon is the official contractor to the FCC for 


S High Security Access System the Master Frequency Database on CDROM 


* Land available ies eee Pe rcon Co rpo ration 
ing your own site a i 
Ont Mountain, Chatsworth eee Oe rye Road 
(716) 386-6015 (716) 386-6013 FAX 


Circle (150) on Fast Fact Card 


AA Meridian | 
Communications 


Great siles, great service, since 1956. 


Call Rich or Jack Reichler at 


(800) 400-SITE 


TOWER SPACE 


Westchester * Putnam * Rockland 
Connecticut 

Combiners 70-9860MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill, Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-779-3676 * Fax 914-6 


We've got 
Northern California 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635’ AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the 1-80 corridor, 
702-825-2626 
GREAT BASIN COMMUNICATIONS 


One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 3'/e” hard line. Four 
window tower top amp. if you need antenna 
space in: 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 


SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD contains thousands of prime 


Jacksonville « Tampa Bay * Sarasota/Venice 
Lakeland * Disneyworid/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


Diasio Communications, Inc 
£220 Backyard Cove Road. Suite 200 
Point Richmond, CA 94401 


(510) 236-3700, Pax (510) 236-3799 


antenni sites. all with space lor lease 
Just $15 per year, For information call: 
Tel: (908) 4162-5964 Fax: (908) 308-4633 


Circle (154) on Fast Fact Card 
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Classified 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader —- choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-538-6333 


~ 
— 


(A) MOTOROLA < 


Network Services Division 


; > 
fo % © 
: 1309 E. Algonquin Rd. 


" Schaumburg, iL 60196 


@ and Motorola are trademarks of Motorola, Inc. 


® Moterols, 199), 
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ON TOP OF 
THE WORLD 


FEATURING !!! NOW AVAILABLE 
BELLE MEAD/NESHANIC, NJ 
LATITUDE: 40 27" 11" 
LONGITUDE: 74 43' 42" 


OVERALL HEIGHT: 730' AMSL 


LAKE HOPATCONG/ROUTE 80, NJ 
LATITUDE: 40 56° 25” 

LONGITUDE: 74 36' 48" 

OVERALL HEIGHT: 1,305’ AMSL 


PRINCETON/ROCKY HILL, NJ 
LATITUDE: 40 24' 46" 
LONGITUDE: 74 36' 07" 
OVERALL HEIGHT: 508' AMSL 


AAT 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837-3839 
For more information contact: T. E. Smith 
908-417-3993 * Fax: 908-417-4825 


AUGUSTA, GA 
5 New Sites 


INDIANAPOLIS, IN 
10 New Sites 


MONTGOMERY, AL 
5 New Sites 


SITES 
DIVISION 


Communications 
Corporation 


CALL FOR 
FREE SITES GUIDES 


Circle (153) on Fast Fact Card 


10 Mobile Radio Technology October 1994 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 
Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP, 


COMMUNICATIONS 

TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


AREA P O Box 31160 


CHICAGO. IL 60631 
TOWER SPACE 
WIND GAP PA 1700 AMSL SITE 
COVERING THE PONOCOS 
PAGECAST INC 


610-681-6515 
MicroNe tf inc. 


mas Site Management = 


Over 100 sites in inventory 
California, DC, Maryland, 

Massachusetts, New Jersey, New 

York, Pennsylvania and Texas 


Site Development and 
Acquisition 


MicroNet 
Site Management 

2370 York Road, Bldg. B 
Jamison, PA 18929 
(215) 491-7400 
fax (215) 491-0260 


Contact Jim Innes 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-998-7222 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MIROTT 


COMMUNICATIONS GROUP 
1425 GREENWAY ORIVE, SUITE 350 


IRVING, TEXAS 75038 
214/880-1911 » FAX: 214/580-0641 


Tower services 


CALIFORNIA SITE RENTALS 
Many to choose from near San Jose, 
Los Angeles, San Bernadino, Indio, 


Palm Springs, Gorman, Palmdale and 
more. Call Carrier Communications 
(805) 945-5448. 


Tower services 


TowerWatch 


Bus MORE MONEY Tower Monitoring Systems 


FROM YOUR ANTENNA SITE 
+ FAA Reporting and Logging 


(to meet FCC & FAA requirements) 


Let me show you how to earn more money 
from your antenna site. Experienced tower site 
consultant and site owner/operator can show 


yourow to: ; —: * Lighting & Security Alarm Equipment 
¢ ict t = - 
¢ Deal with your technical problems | 1-800-475-1780. Central Station Monitoring 


¢ Better manage your site 
¢ Prepare site leases 


— We Appraise Sites and Businesses — 


Dealer Inquiries Welcome 


For @ FREE initial consultation Circle (156) on Fast Fact Card 
call Jery Agiiata at 
TRANSCOM CORPORATION ° * ° 
(914) 779-3676 of Fax: (914) 633-9315 Lightning prevention 


SABRE COMMUNICATIONS CORPORATION 


= Prevention 


Designs, Manufactures, Installs = Syste ms 
eee STATIC DISSIPATION AND 
Worldwide For GROUNDING SYSTEMS FOR 
CELLULAR, MICROWAVE, BROADCAST, 

CATV AND SPECIAL APPLICATIONS COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin, NJ 08009 

PO. BOX 596 ero {800-269-6690 FAX 609-767-7547 © (609) 767-7209 

SIOUX CITY, IA 51102 FAX (712) 258-8250 Don + Wait Until It’s Too Late! 


° e P PROTECT YOUR SENSITIVE ELECTRONIC EQUIPMENT 
from 
Technical training Pager repairs — oe 
vath the 


ILD/P™ Equipment Protection System 


The nex! generation in tachnology available exclusively from 


RABUN LABS, INC + 1-800-788-1824 


Digital Alphanumeric Voice 
Tone Only Rentals 


PAGER RECRYSTAL 


WORKSHOPS 
Learn all aspects of pager: 
* Recrystalizing Repair 
* Troubleshooting 
* Soldering Techniques 
» LCD's + Rebuilding Pagers 
* Password Removal 


ONE & TWO DAY HANDS-ON WORKSHOPS 
Taught from an easy, practical perspective 


Call For Info: 1-800-957-8700 


Pager repairs 


Motorola Uniden NEC 


Frequency and Cap Code Changes 
Band Changes LCD Replacement 
Discount Parts and Accessories 
Flat Rate Repair 
Genuine Motorola Parts 
© Lowest Prices ¢ Fastest Turnaround 
€® Call for Free Catalog and Price List THE 


The Radio Communications Group Inc. 
10 regis Avenue, Woburn, MA 01801 
617-937-3730 Fax 617-938-9098 


e GP300, P200 
© Mobiles, Repeaters 


Intrinsically Safe 
Dealers Welcome 


1-800-822-M0SS COMMUNICATIONS 


44 YEARS OF QUALITY 
enn MOTOROLA 
RADIO RENTALS 


PAGER, PORTABLE REPAIR 


When Your Pager Problem Stack Up 
Turn to Page Repair 

* $10 Flat Rate Labor * Recrystal & Recode 

* 30 Day Warranty ¢ Repair Contracts 


al ala MOTOROLA, NEC, SHINWA, GE, RELM 
Eagewnee 4 7020 Ballas, Te 45201 CLEAN, REPAIR, TUNE « MT1000, HT600, P200 
(201) 943-9521 (214) 823-5177 f ! , e Intrinsically Safe 
euniies ALIGN TO FACTORY SPECS y 
tecdiaallihd $ 95 e All Types Headphones 
PAGERS 1 2 PLUS PARTS * Mobiles & Portapacks 


BEEPERS RECRYSTALED 45° * Repeaters & Crossband 
$12 50 PER UNIT PORTABLES PLUS PARTS Sets 
mi : eal ; seeiaaiememins uate mail * Dealer Inquiries Invited 
inciudes cap code ignmen PHONE FAX 
48 hour lurnaround 800-725-1426 | 800-322-9426 1-800-283-COMM 


PAGECAST INC 
610-681-6515 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN * OKLAHOMA CITY, OK 73102 EVENT RENTAL COMM., INC. 
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d index/hot line 


Page FastFact Advertiser Fast Fact Advertiser 


Company Number Hotline Company Number Hotline 


AAT Communications Corp, ............ 
Advanced Electronic 
Applications, Inc. .......ccc eee 


Allen Telecom Group ... 
Allen Telecom Group ... : 
Andrew Corp. ...........-ccceceseeeeseerteenees “IBC 
The Antenna Farm .. 
ASTON COUP isscssiseccecvecrcssavincensacssenvions 47 
Automation & Electronics 

| rE ee 103 
AutoTrae, Inc...... = 
Avcom of Virginia ... 
Barnett Electronics, Inc, 
BEE Electronics, Inc. .... 
Bramco, Inc. ...........-.- 
CELWAVE .. 
Centurion International, Inc. fs 
Chargeguard Corp. .............. 
Christie Electric Corp. ..... 
Cimarron Technologies ... 
David Clark Co., Inc. 
Combined Technologies, Inc. 
Comm-Tech International % 
Communications Associates ............. 
Communications Data 


Communications Instruments ......... 
Communications Mktg. Assoc........... 71 
Communications Specialists 
Computer Resources, Inc. ..... 
Connect Systems, Inc. ........ 
Consumer Microcircuits Ltd. 

Control Signal Corp. ............ 

CPI Communications, Inc. ... 
Cushcratt/Signals Corp. .. 

Daniels Electronics = 
Diablo Communications, Inc. .......... 
D & L Communications. Inc. 

D & L Communications, Inc. ... 
Doppler Systems, Inc. ............. 
Douglas Integrated Software .. 
Duracom 

DX Radio Systems. 

Eagle Wichita 

Eastern Radio Service 

E F Johnson 

Electrocom 

EMR Gomi nike 
Ericsson GE Mobile Comms 

E Trunk Systems, Inc. ......... 

Everon America, Inc. . 

Fourth Dimension 

Frequency Management... 

Gamber Johnson 

Haewa Corporation........ 

Helper Instruments Co. 

Henry Radio 

Hewlett Packard .. 

Hustler, Inc. . 

Hutton Communications 

Hy-Q International .. si 
ICT Systems, INC. -222.22...---esscseeseeees 
IFR Systems, INC. ......-..-.-----e--seneereees 
Interactive Systems, Inc 

ITC Instruments 

Kenwood U.S.A. Corporation .. 

KNS Electronics, Ine. ............... 
Larsen Electronics 

Lazer Beepers, ING. ..........ceee 108 
Leavitt Communicatons, Inc. 90 
Marconi Instruments ...-..--..--.seseeeeeee 
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908-417-3993 


206-774-5554 
602-275-4505 
800-229-4706 
804-385-7651 
708-349-3300 
800-255-6222 
714-458-7277 


800-527-4596 
214-480-8145 
804-794-2500 
800-423-3858 
800-336-3115 
513-773-6255 
800-321-4700 
800-228-4563 
800-458-3410 
310-715-1402 


«-.-, 800-487-7184 
----- 508-751-5800 
... 513-595-5900 
407-291-9009 

... 800-435-9313 


800-441-0034 


., 303-962-9998 


303-371-8182 
800-854-0547 
205-987-1523 


. 800-545-1349 


303-989-8000 


wee 214-437-5320 
... 800-258-3860 


604-382-8268 
510-236-3700 


... 800-336-6825 
. 800-336-6825 
- 602-488-9755 


904-656-8673 
913-746-8300 
213-257-0800 
316-265-2050 
704-847-0612 
800-328-3911 


v2. 310-946-9493 
«+» 602-581-2875 
800-GE1-2345 


914-245-1128 
800-603-3766 
516-467-1220 
800-800-9825 
715-344-3482 


-» 800-783-4239 


407-777-1440 


.. 800-877-7979 


509-921-4001 


... 800-949-9490 


800-442-3811 
606-283-5000 
800-779-1917 
316-522-4981 


se 703-812-8270 
... 800-566-1818 
... 310-639-4200 
... 408-432-8100 
.... 800-426-1656 
.... 800-354-3405 
... 708-982-0220 

800-233-2955 


Martronics 
Maxon America, Inc. ......... 
McManus Communications .. 
Mechem Electronics 
Megahertz Technology, Inc. . 
Meridian Communications .... 
Metroplex Mobile Data 
Microwave Filter Company, Inc. ....... 
Midian Electronics, Inc. ............-.-:-++ 41 
Midland International LMR 34,35 
BROMUS ANE TSG oa ist es cesvenctecpaapaaes 52 
Modular Communication 
Systems 
Motorola C&E ...... 
Motorola Test Equipment .. 
MX-COM, INC. woececccseeseeee 
NATCOM, Inc. ..... 
NEG Arm@riCa, (AG. 5. ccccsissrsstecovescerses 


Norton Engineering 
Omnicron Electronics .... 
Orbacom Systems, Inc. . 
PageTek, Inc. ...............-- 
PanaVise Products, Inc. ....... 
Pekaar Communication, Inc. 
PerCon Corporation 
Photocomm, Inc. ..... 
Polaris Industries .... as 
Polyphaser Corp. ....-..--.::scsseersseeesees 32 
Pyramid Communications 
Quantum Publishing, Inc. .. 
Radio Express, Inc. ........... 
Radiomate 
Radio Wholesale 
RAM Communications 
oS | a re 92 
Ramsey Electronics 
RCW Distributing ... si 
Rocky Mountain Comms, ‘Inc. 8 
Schlumberger Technologies 
Sentry USA 
Serviceware Corporation... 
Sharp Communication 
Shure Brothers, Inc. ...... 
Softwright 
Solar Electric Specialties 
Sonic Communications, Inc. . 
Spacecom Systems, INC. ..........c00ssese 5 
Spectrum Communications Corp. .....62 
Stancil Corporation 
Tait Electronics USA, Inc. ................. 24 
WNRDOU FE, UNG: :esiccsccccssctsctosscrsectssvecense 77 
Telewave, Inc. ...... 
TGA Systems, Inc. 
Times Microwave Systems .. 
Towerwatch .. 
Transcrypt International, ‘Lid. . 
Trident Micro Systems 
Trylon Manufacturing Co., Ltd. 
TX RX Systems, Inc. ..........02... 
Uniden Corp of AM-MSG, Inc 
Vega, A Mark |V Company 
Versatel Communications 
Vocom/RF Corporation 
Wacom Products, Inc. .... 
West Coast Radio 
Western Multiplex Corp. . 
Wetec Electronics 
WirelessWorld Conference ... 
W & W Associates 
Zetron, Inc. ........... = 
POtrOne Ne wsiustesnncstevotirarcntes 


805-239-1932 
816-891-6320 
501-763-6250 
703-373-3888 
214-341-0562 


sss. 818-222-5655 
-.-- 305-739-0850 


315-437-3953 
602-884-7981 


... 800-MID-LAND 


800-648-2800 


818-764-1333 
. 708-538-6333 


~., 800-235-9590 


800-638-5577 


... 800-844-8287 


214-751-7273 
800-854-3906 
703-938-5745 


--. 203-928-0377 
... 609-829-4455 
... 919-876-8294 
... 702-353-2900 


201-132-0704 
716-386-6015 
800-223-9580 


«. 800-752-3571 


800-325-7170 
310-430-5892 


«. 415-381-4488 


.. 703-266-1928 


... 800-346-6442 


800-53R-ADIO 


908-636-6970 
716-924-4560 
800-726-9015 
303-526-5454 


.. 800-225-5765 
-.. 407-773-6090 
«. 613-521-7391 


303-344-5486 


..- 800-344-2003 
... 800-688-1944 
..- 800-950-6690 
--- 610-631-1710 


.. 714-546-2002 


_.. 713-984-8684 


310-652-3666 
415-968-4400 


... 404-441-2100 


203-949-8400 
.- 913-233-2343 


«- 800-228-0226 


800-798-7881 
519-669-5421 
716-549-4700 
817-858-3300 
818-442-0782 
- 800-456-5548 


-. 800-USA-MADE 


817-848-4435 


.- 310-268-2464 


415-592-8832 
901-286-6275 
913-967-1848 
800-221-0732 
206-820-6363 


»». 206-820-6363 


| of today's high performance 
is, you cannot afford to settle 
best coaxial cable assembly 
have to "Ask for HELIAX" 


nly HELIAX coaxial cable 
t proliferation of higher 
s and higher average power 


accommodate the tightest 


ith Andrew premium perfor- 


rs, HELIAX coaxial cable 
optimize electrical and 
ical performance, protecting 
ainst EMI-RMI interference 
and intermodulation. 


HELIAX 

is a registered 
trademark 

of Andrew 
Corporation. 
So if it's not 
from Andrew, 
it's not the best 
coaxial cable 

in the business. 


ader in Cellular Communications 
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TP-3200 __ $279.95 
Fall! Featured’ Shared’ Repeater Tone Panel 
with ALL 157°CTCSS/DCS codes. In 
Desktop or Rack Mount version: 


) TESS $79.95 


SSF Wontained Encoder, Rotary Dial Selection: 
Grean for the Benchtop. 5.25" x 3,3" x 1.7" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability. 1,25" x 2.0" x4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


SD-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25" x 2.0" x 4" 


$57.95 TS-64 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1,25" x 2.0" x.4" 


CSI-100 $749.95 
Video Modem: Sends and receives broadcast 
quality, single-frame, color video over ANY 
natrow-band communications channel. 


cme, etre wer 
PRO a = 
aot” ME z Otte 
a rors hac, 
wee a 
CC-1/CR-1 $49.95 each 


Surface’ Mount Component Kits for repairing 
SMT circuits. CC-1 for capacitors/CR-1 for 
resistors. 


$59.95 DTD-1 


$64.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1:7" x .78" x ,25" 


$59.95 


Single Function DTMF Decoder, 
Provides switch outputs’ via 
DTMF. 1.25" x 2.0" x .4" 


SS-32SMP 


1D-8 $89.95 


Automatic Morse Station Identifier. Meets all 
FCC ID Requirements. Fully field program- 
table with included keypad. 1.85" x 1.12"x.35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other formats available. 7.5" x 7.8" x 2:7" 


PE-4/PE-15 $99.95 
Multiple Call POCSAG (RPE-+1) 
Paging Encoders. Where direct 
control of local area paging is 


desired: 1.78" x 1.03" x 35" 


$27.95 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


$S-32PA $28.95 


Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 
able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you’ll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


26 WEST TAFT AVENUE * ORANGE, CA 92665-4296 


mel COMMUNICATIONS SPECIALISTS, INC. pam 


(714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 « FAX (800) 850-0547 


ss 


‘Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
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